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AGRICULTURAL SCIENCES

1.
Effects of Barley Straw on Algae and
Zooplankton in a Midwestern Pond.
J.D. BOYLAN and J.E. MORRIS
Iowa State University, 124 Science 11, Ames, IA
50011
Iowa pond owners often face problems caused
by infestations of algae. These problems are
usually addressed by applying the algaecide
copper sulfate; however, this compound
provides only short-term results, it must be
applied several times throughout the summer,
and it exhibits toxic effects to aquatic organisms.
United Kingdom researchers have reported that
a single application of barley straw can safely be
used for long-term prevention of a variety of
planktonic algae, as well as the common
filamentous alga C/adophora spp. The objective
of this study was to assess the effect of barley
straw upon algal and zooplankton communities
in a 1-ha pond.
Three levels of barley straw were applied to
experimental enclosures installed along the
shoreline of the pond; algal growth and
zooplankton communities in each enclosure
were monitored weekly for 14 weeks. The
growth of planktonic algae and C/adophora spp.
were measured by chlorophylla analysis and
surface coverage estimates, respectively.
Zooplankton were identified, and quantified
using a Sedgwick-Rafter counting cell. Results
showed no consistent degree of growth
inhibition of either alga type, and zooplankton
community structure was not affected. Our
failed attempt, as well of those of other US
researchers may be partly explained by
inadequate levels of oxygen within the straw,
caused by a lack of water exchange between
the interstices of the straw and the water body.

POSTERS
2.
Relationship Between Soil Organic
Car-bon and Pasture Quality in the Chariton
River Valley, Iowa.
J.M. MCLAUGHLIN and C.L. BURRAS
Iowa State University, 1024 Agronomy Hall,
Ames, IA, 5001 O
Pastures are a major land use in the rolling hills
of the Chariton River Valley, which is located in
south central Iowa. The soils of these pastures
are known to contain large amounts of soil
organic carbon (SOC). This study seeks to
improve our understanding of this connection by
examining SOC content and distribution in
relation to the quality of pasture management.
Seven upland pastures are being studied with
management quality ranging from high to poor.
Within each pasture, ten pedons were collected
in a summit-to-slope transect that captured
maximum landscape variability.
The SOC
content in three row crop fields was also
determined in order to establish a baseline value
since many of the pastures in the study were
formerly row cropped fields. Results include
average SOC contents being 15.0 kg m·2 m·1,
13.1 kg m·2 m· 1 , and 11.3 kg m·2 m· 1 for high, fair
and poor quality pastures, respectively. Row
cropped fields have an average SOC content of
In addition 20 pastures
10.0 kg m·2 m· 1 .
selected at random are being examined in order
to determine the distribution of pasture quality in
the Chariton River Valley with preliminary results
indicating average quality is between fair and
poor.
Our next step will be to develop _a
quantitative model that uses SOC contents m
conjunction with the areas distribution of
pastures in order to determine the total amount
of SOC in all pastures present within the
Chariton River Valley

replace traditional time-intensive tasks such as
navigating project corridors without actual civil
survey markings, recording natural and cultural
feature locations, relocating surface artifact finds
and sites, and locating and recording subsurface
test transects and other archaeological features .
GPS is also sufficiently accurate to record
horizontal and vertical site control data.
Coupled with total station data, this horizontal
and vertical accuracy can assist in producing 3dimensional site maps. GPS data is readily
exportable to a wide variety of formats , the most
immediately
useful
being
Geographical
Information Systems (GIS). GPS spatial data
can then be combined with a variety of other
data
layers,
including
digitized
USGS
quadrangles, CAD project plans, aerial
photograph series, soil mapping units, landforms
information, and other digital environmental
feature layers.

3.
Involvement of Collembola in the
Biocontrol of Scterotinia Scterotiorum.
R. VAN DER LAAT and C.A. MARTINSON
Dept. of Plant Pathology, Iowa State University,
Ames, IA 50011
Sclerotinia stem rot is the second most
important disease of soybean in the US. The
pathogen
that
causes
it
(Sclerotinia
sclerotiorum) survives between crops as
sclerotia. Collembola (/sotoma spp.) sometimes
called springtails are insects commonly
observed with sclerotia in soil. lsotoma spp.
showed to be predators of the sclerotia in situ
and in vitro and survived and multiplied on
sclerotia as the sole food source. The insects
were attracted to the sclerotia as well as the
mycelium. In a petri dish assay, lsotoma spp.
showed preference for S. sclerotiorum over
Rhizoctonia
solani
and
Sporidesmium
sclerotivorum. S. sc/erotivorum is a very
effective fungal parasite of S. sclerotiorum
sclerotia. In soil, the presence of /sotoma spp.
increased infection of sclerotia by S .
sc/erotivorum. Collembola are potentially very
important in the ecosystem surrounding sclerotia
in soil as predators and mycopathogen vectors
in biocontrol of Sclerotinia diseases of soybean
and other crops.

5.
From
Boma
to
Big
City:
Transformation in the Social Structure of the
Ngorongoro Maasai.
E.C. ZABOR
Grinnell College, P.O. Box 15-76, Grinnell, IA
50112
The Ngorongoro Maasai reside within the
boundaries of the Ngorongoro Conservation
Area (NCA) , Tanzania. For the last 300 years,
the Maasai have been nomadic pastoralists,
moving their cattle from wet to dry season
pastures
without
establishing
permanent
settlements . However, their movement has
been limited by the development of Serengeti
National Park and boundaries of the NCA. Now,
the Maasai have been forced to supplement
pastoralism with cultivation in order to survive
and they live in permanent homes. In addition,
Maasai are now found in cities, whereas ten
years ago it was rare to see a traditional Maasai
off their lands.

ANTROPOLOGY
4.
GPS Applications in Archaeology:
Examples from the Office of the State
Archaeologist.
M. ANDERSON and T. WEITZEL
Office of the State Archaeologist, The University
of Iowa, Iowa City, IA 52242
Global Positioning System , or GPS, is widely
employed in today's modern mapping and
navigation industries. GPS is similarly used in
archaeological research and cultural resource
management.
Using GPS in archaeological
survey speeds the rate of field recording,
minimizes potential transposition errors, and
easily integrates the spatial data into electronic
information management systems. GPS can

This study addresses the questions of a) what
factors are causing the Maasai to go to cities
and b) how the community is affected by people
going to cities. With the service of a translator,
interviews were conducted with 107 participants
of varying ages, genders, education levels, and
levels of contact with cities. This study found
that Maasai are going to cities to get jobs in
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response to severe poverty and lack of cattle.
The community is being affected in many ways,
including a gap in the workforce, an increase in
communicable diseases, and the affects of intertribal marriages. In addition, the Maasai are
currently experiencing a shift in social roles due
to many morani being in cities.

7.
Aerial
Remote
Sensing
in
Archaeology with Emphasis for Methods in
Iowa.

T. WEITZEL and M. ANDERSON
Office of the State Archaeologist, The University
of Iowa, Iowa City, IA 52242

6.
The Impact of National Healthcare
Reform on Conceptions of Health and
Healthcare in the Rural Town of La Cuesta,
Costa Rica.

Remotely sensed data provides unique and
complimentary techniques for archaeological
site discovery and site analysis. Remotely
sensed date included are aerial photography
and satellite imagery in visible and non-visible
wavelengths. Although many sophisticated and
complicated
methods
exist,
there
are
alternatives that are highly accessible and cost
effective to intermediate to advanced computer
users.

C. NEWKIRK
Grinnell College, Grinnell, IA 50112
Unlike the system of privatized healthcare found
in the U.S., two divisions of Costa Rica's central
government are responsible for designing and
implementing nation-wide healthcare policies.
The Health Sector reform that began in the early
1990's demonstrated the government's renewed
commitment to universal and equal healthcare
coverage. The reform policies created a new
primary level of care in which small clinics were
established in rural areas previously lacking
convenient access to modern medicine. With
this rapid change in the structure of rural
medicine has come a transformation in the
conceptualization of health and healthcare by
both the medical administrators and the patients
of the new rural clinics.

This discussion will set the historic framework
for aerial remote sensing, explain how remote
sensing works, and will provide a range of
options that the archaeological investigator may
immediately pursue in their own research
drawing from Iowa site examples.
8.
Adaptation of Prehistoric Peoples in
the Caribbean: an Analysis of Subsistence
Patterns Over Time.
NADIA L. MANNING

This study explored these changing conceptions
of health and healthcare in the context of the
Health Sector reform in the small town of La
Cuesta, Costa Rica. Through the use of
ethnographic research
methods including
interviews and document analysis, the impact of
the reform policies on the clinic-community
relationsh ip in La Cuesta was assessed. More
specifically, research illuminated a movement
away from a curative and toward a preventative
ideology
of
healthcare
among
health
administrators and patients, based on the recent
re-conceptual ization of health as an individual
responsibility and as a sustainable way of life.

Grinnell College, P.O Box 08-34, Grinnell , IA
50112
Beginning 2500 years before present, migration
of people from the mainland of South America
into the islands of the Caribbean took place .
Moving from a riverine environment on the
mainland, the Saladoid migrants, whose
previous subsistence base had been terrestrial
resources and horticulture, were faced with
differing environmental conditions presented by
the insular biogeographies. Around 1400 years
before present a group of people, known as
Ostionoid , emerged from the original migrating
group to continue inhabiting the islands.
Employment of a comparative method allowed
an examination of the subsistence patterns of
the two groups - Saladoid and Ostionoidhighlighting the selection made by each group of
people from among the available resources. The
application of ecological theory was used in the
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Hard Times in the Black Sands:
10.
Changing Trade Relations Among the
Sinagua of New Caves and Bench Pueblos.

investigation of how adaptation to the islands
occurred by testing whether specific behaviors
or a latitude of responses were required. Results
reveal a strategy characterized by opportunism
and flexibility. Using statistical analysis to test
the possible level of influence of specific
environ,11ental variables on the subsistence
activities practiced reveals no overarching
pattern . This study indicates that environmental
heterogeneity fosters an inter-island specific
strategy in which adaptation occurs particular to
the environmental conditions provided by each
island.

Time Capsules
9.
Resource Boxes.

from

the

C.G. DREXLER
Grinnell College, Grinnell, Iowa 50112
The Sinagua were a people who lived in the
Black Sand area of northern Arizona, near
present-day Flagstaff, until the 14th century.
Near the end of this time, they moved from their
homes on the flats to larger villages high up on
the surrounding mesas and cinder cones and
shortly thereafter abandoned the area for good.
This paper examines the changes in trade
patterns revealed by a comparison of shell ,
ceramic, argillite, and turquoise artifacts from the
later sites of New Caves Pueblo and Bench
Pueblo with earlier Sinagua sites, then offers a
model for why the Sinagua underwent these
shifts in habitation patterns. World Systems
Theory provides a theoretical background for
this study.

Past

L.M. ALEX
Office of the State Archaeologist, 700 Clinton
Street Building , University of Iowa, Iowa City, IA
52242
To help tell the story of the life and times of Iowa
residents thousands of years ago, the Office of
the State Archaeologist has created a series of
resource boxes entitled "Time Capsules from the
Past" for use by K-12 teachers, county
conservation educators, museums, and libraries.
Assisted by a grant from the Iowa Science
Foundation, each "capsule" contains materials
that illustrate the world , life ways, important
technologies, critical concerns, and new
achievements at 4 important millennial
transitions in the past. The resources included
can be utilized on a number of levels to integrate
social studies content with an understanding of
scientific methodology. The hands-on items,
visuals, and associated resources introduce the
nature of archaeological evidence, the topic of
preservation, examples of how archaeologists
reconstruct the past, and offer suggestions for
student experiments. Subject-specific lesson
plans assist educators in utilizing individual
items to teach concepts in math, science,
language arts, and the social studies.

Analysis of Design Motifs Occurring
11.
on Mill Creek and Great Oasis Pottery Rims
Within the Cowan, Phipps, Broken Kettle,
and Broken Kettle West Archaeological
Sites.

J. HOUCHINS and R. FISHEL
University of Iowa, Office of the State
Archaeologist, 700 Clinton St., Iowa City, Iowa
52242
The nature of the relationship between the Great
Oasis and Mill Creek cultural groups that existed
in northwestern Iowa during the 11th century
has proven elusive to archaeologists for some
Recent investigations have begun to
time.
provide more definitive evidence. Analysis of
calibrated radiocarbon dates and cultural
remnants have led many scholars to believe the
widely dispersed Great Oasis culture was the
precursor to the highly focused Mill Creek
Archaeologically, a highly visible
culture.
indication of this line of direct descent is the
proximity of habitation sites over time and style
of pottery decoration.
Preliminary analysis of Great Oasis and Mill
Creek design motifs, beginning with a null set,
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yielded results suggesting that habitation sites
along the Big and Little Sioux River,
respectively, had similar design motifs within
drainages
rather
than
between
them .
Additionally, the motifs seem to suggest a
hierarchical system of decoration. This analysis
shows the results of the comparison of a specific
style of rim decoration from each culture among
several habitation sites along the Big and Little
Sioux River drainages.

material assemblage based on other analytical
tools in addition to macroscopic properties.

13.
Mesquaki and Sauk Encounters with
White
Missionaries,
Settlers,
and
Government Officials in the Early Nineteenth
Century.
B.J. BLOOM
Grinnell College , Grinnell , Iowa

12.
Experiences in Lithic Raw Material
Identification from the Des Moines Lobe:
Thoughts Regarding the OSA's Lithic
Resource Assemblage.

This paper is an ethnohistorical account of the
interaction between the Mesquaki and Sauk
Indians in Iowa with white missionaries, settlers,
and governmental officials from approximately
After the Iroquois and the
1804-1856.
French forced the Mesquaki and Sauk into
Iowa in the late-eighteenth century, they soon
came into conflict with both the native groups
already there, including the loway, and the
encroaching white settlers.
The Sauk and
Mesquaki took different approaches to try to
moderate the loss of their lands to the US
government, but in the end, both groups ceded
all of their Iowa land to the federal government
by 1842. However, the Mesquaki later were
able to repurchase some of their land, being one
of the only Indian tribes to buy land from the US
This paper describes the
government.
perceptions each side had of the other and the
mutual adjustments they made in the course of
their interactions, with a focus on notions of land
tenure.
Differing conceptions of land,
particularly in respect to its relation to religion ,
led to much of the dispute during that time. In
the end, while the Indians never truly adopted
the white conception of private possession of
land, they adjusted in such a way that they were
able to understand what it meant to purchase
land from the US government and thus regain
some of the land that was obtained in
questionable ways by the US government
through treaties .

M. ANDERSON and D. HORGAN
University of Iowa, Office of the State
Archaeologist, 700 Clinton St. , Iowa City, Iowa
52242
Recent research in the Des Moines Lobe (DML)
required lithic raw material identification for
samples from 30 prehistoric archaeological
sites. Identification was based on comparisons
with the lithic collection housed at the Office of
the State Archaeologist (OSA) and a locally
derived assemblage recovered during a Phase I
survey. It was realized that most of the available
OSA lithic raw material samples for the DML are
rather localized to the south-central portion .
Some of these cherts are derived from bedrock
sources exposed by stream downcutting, which
is not typical of the thick quaternary deposits
mantling the majority of the DML. These charts
are not representative of the lithic raw material
varieties contained in this complex landform.
The OSA lithic collection is quite encompassing
with more than 250 in-state samples and 220
out-state samples. A macroscopic identification
key is widely used during raw material
identification between formations . However, it
has long been noted that macroscopic
identification has significant drawbacks when
attempting to differentiate between multiple
samples extracted from the same geologic
formation. Chert locations are currently
associated with geopolitical boundaries rather
than geologic or geographic ones. Lithic
samples are not consistent in terms of shatter,
cortex, and heat-treated examples. This could
significantly limit the material usage. This paper
proposes a reorganization of the OSA lithic raw
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POSTER

BOTANY

14.
Sourcing of Chert Artifacts at Gillett
Grove (13CY2) using Geochemical Analyses.

15.
Structure
and
Development
Soybean Floral Nectary ( Glycine Max).

J. FASSBINDER and A. WULFF

of

Department of Geoscience, University of Iowa,
Iowa City, IA 52242

T. CERVANTES-MARTINEZ, 1 R. PALMER 2
and H. HORNER 1

The focus of this project is to correlate chert
artifacts from Gillett Grove, an American Indian
archaeological site in northwest Iowa, with
potential source outcrops from Nebraska, South
Dakota, Minnesota, Illinois, and Iowa. The chert
samples, which are primarily lithic debitage from
stone tool production, were initially catalogued
on the basis of color, luster, mottling and
banding, and the presence of fossils.
Representative samples were powdered, fused
into glass disks, and analyzed using ICP-MS.
Complete trace element abundances and ratios
were then correlated with other properties to
establish both a physical and geochemical
signature for each set of artifacts. The same
types of data will be collected from potential
source regions and compared with the artifact
data in order to establish provenance of the
artifacts.

Departments of Botany1 and Zoology/Genetics, 2
and USDA ARS CICGR, 2 Iowa State University,
Ames, IA 50011

,

Floral nectaries of the annual Glycine max
develop from ground tissue in the young flower
into a circular mound at the base of the
gynoecium. The position of the nectary places it
above the flower pedicel and a large mass of
cells that contain vascular tissue. Many nonvascular cells in this region display prominent
single crystals. Each developing nectary
consists of a central mass of cells covered by a
cuticular epidermis with many distinct stomates.
The guard cells have thick walls, dense
cytoplasm and large starch-filled plastids. As
the nectaries enlarge, the central mass of cells
displays at least three types of cells: transfer-like
cells,
surrounded
by
isodiametric,
cytoplasmically-dense cells, and larger, morevacuolated, thin-walled cells. As the nectary
reaches its maximum size near pollen maturity,
the more vacuolated cells loose their cytoplasm
and become filled with flocculate material. The
regions below the stomates fill with visible
materials that appear between the guard cells
and on the surface of the nectary as spheres.
As each nectary continues through the secretory
phase, the vacuolated cells begin to collapse,
and the nectary shrinks. Collapsed cells appear
as a condensed, central strand within and at the
base of the shrunken nectary. Because the
sugars are lost during processing, the remaining
spherical, flocculate materials possibly consist of
proteins, lipids and other non-water-soluble
materials. This information will be compared to
nectary development in the perennial Glycine
species as part of a larger phylogenetic study.

Gillett Grove is a late prehistoric/early-contact
Oneota site occupied in the late 1600s by the
ancestors of the historic loway, Omaha, or Oto
American Indian tribes. Glacial tills make up the
lands_cape at and around Gillett Grove, meaning
that its occupants had to bring chert in from
outcrops up to three hundred miles away.
The sourcing of artifacts from Gillett Grove will
help in determining the seasonal travel patterns
and trade routes of its occupants.
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16.
Family Ties: The Linking of a Truffle
to a Family of Cup Fungi Through Septal
Pore Ultra-Structure.

Silphium laciniatum had 100% survival (5/5), S.
integrifolium 92% (12/13), Potentilla arguta 89%
(25/28), Baptisia lactea 87.5% (7/8), Eryngium
yuccifolium 83% (19/23), Echinacea pa/Iida 81 %
(18/22), Lespedeza capitata 75% (3/4), Ratibida
pinnata
71%
(12/17)
and
Desmodium
canadense 3.3% (1/30). S. integrifo/ium, and L.
capitata had the highest mean flowering span of
6.2 and 5.2 years with non-flowering periods
averaging 1 year. R. pinnate, and P. arguta
averaged 3.4 year flowering spans with nonflowering periods averaging 1.3 years. 8. lactea
(2.8) , D. canadense (2.5) , E. pa/Iida (1.9) , and S.
laciniatum (1.7) had shorter average flowering
spans. Non-flowering periods averaged greater
than other species from 1.4 to 2.1 years. The
average dormancy period was 1.0 to 1.3 years
except E. pa/Iida which averaged dormancy
periods of 2.2 years.

R. HEALY and L. TIFFANY
Iowa State University, Ames, IA 50011
The true truffles are ascomycetes that have
adopted a lifestyle below ground as a completely
closed ascocarp. Since their ascocarps do not
open to release the ascospores, these fungi rely
on methods of spore release and dispersal
different from their above ground relatives. As a
result, the ascocarps, asci and spores of truffles
are greatly modified from that of their closest
relatives.
These are characters traditionally
used in the classification of ascomycetes.
Therefore, the extreme modifications of truffles
make their phylogenetic relationships difficult to
discern.
Most genera of true truffles are
suspected to derive from various families within
the Pezizales, the cup fungi. The fine structure
of the septal pore at the base of an ascus is a
conserved feature at the family level. Several
truffle genera have been linked to Pezizalean
families through their septal pore ultrastructure.
In this study, three species of Pachyph/oeus,
one of the most commonly collected truffles in
Iowa, were examined under transmission
electron microscopy.
Ultrastructural data
confirmed what 18s rDNA sequence analysis
has indicated. Pachyphloeus is a member of
the Pezizaceae (Pezizales, Ascomycota) .

18.
An Assessment of the Community
Similarity and Biological Diversity of Forbs
Between Kopjes and Surrounding Grassland
in the Serengeti National Park, Tanzania.
M. POELCHAU
Grinnell College, P.O. Box 11-31, Grinnell, IA
50112
This study investigates whether grassland
kopjes in the Serengeti National Park, Tanzania,
harbor distinct forb community in terms of
species composition and biological diversity. In
particular, it quantifies the community similarity
and biological diversity of kopjes in comparison
to their grassland surroundings. Kopjes are
granitic-gneissic boulders rising abruptly from
the surrounding grassland. It was found that the
species composition of forbs on kopjes was
dissimilar to that in the grassland. Also,
biological diversity was significantly higher in two
kopjes (p< 0.01) and all kopjes combined
(p<0.1 ). The results of the study show that the
forb community of grassland kopjes is distinct
from its surroundings, suggesting that kopjes
may serve as models to test island ecological
theories.

17.
Longevity and Flowering in Several
Prairie Forbs in Reconstructed Prairie in
Iowa.

P. CHRISTIANSEN
Department of Biology, Cornell College, 600
First Street W. Mount Vernon, IA 52314
Forbs were established from transplants 5-1 O
years after prairie grass establishment in 1970
at the Herbert Hoover NHS in West Branch,
Iowa. In 1992 two grid systems were set up in a
portion of the transplant area to measure
longevity and flowering of several prairie forb
species. Plants were marked with embossed
aluminum labels attached to 25-cm wire stakes
set 3-cm due north of the target plants. Plants
were observed yearly from 1992 to 2001 .
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hours of irradiation by ultra-violet radiation. The
study shall be a comparison with a control of
non-irradiated Penicillum notatum. The selected
bacteria culture: E. coli, 8.cereus and s. aureus
were chosen because of their common presence
in "wild" conditions.

POSTER
DNA Sequence of ADPGP Large
19.
Subunit from Big Blue Stem (Andropogon
(Atropa
Belladonna
and
Gerardii),
Belladonna): An Evolutionary Comparison.

Microbiota in Fecal Material from
21.
Resident Canada Geese (Branta Canadensis)
in Iowa and Illinois.

M. COLLINGWOOD, J. KRANZ, and J.
HAMPTON
Buena Vista University 610 W. 4th St. Storm
Lake, IA 50588

N. MAGILL, R. KROHNE, N. GILLETTE, and M.
TISCHLER

Part of the gene from the large subunit of Big
and
gerardi1)
(Andropogon
Stem
Blue
Belladonna (Atropa belladonna) have been
amplified, cloned and sequenced for the first
interesting
shows
sequence
The
time.
similarities and differences to ADPGP genes
found in various plants of agricultural
significance. Our presentation will consist of a
brief introduction of the ADP glucose
pyrophosphorylase (ADPGP) gene and protein,
strategies for the rational design of primers for
the polymerase chain reaction (PCR), comments
on cloning, and transformation as well as a
comparison of the sequence of ADPGP from big
blue stem and belladonna with ADPGP from
barley, maize, rice, wheat, potato, and tomato.
We will attempt to show more seeds (p< 0.001 ),
and seeds make up a higher percentage of the
total biomass in a larger plant (p = 0.006).
Among flowers on individual flowering stalks,
those that develop earlier produce, on average,
larger seeds (p< 0.001 ). Germination studies to
determine viability and optimum temperatures
are ongoing.

Coe College, 1220 First Ave NE, Cedar Rapids,
52402 and Benedictine University, 5700 College
Road, Lisle, IL 60532
In both Iowa and Illinois, Canada geese fecal
material was sampled to examine the microbial
content and to consider possible public health
Because both Giardia and
problems.
Cryptosporidium cysts were found in fecal
samples in Illinois, samples in Iowa are being
tested. To date, 33% and 44% of Iowa samples
contain Giardia and Cryptosporidium cysts,
respectively. Bacterial isolates were obtained in
both Iowa and Illinois that were resistance to
standard
by
determined
as
antibiotics
agar.
Mueller-Hinton
on
anti biog rams
Comparing the IA versus IL has revealed some
differences. With the gram-positive bacteria, we
observed greater resistance to ampicillin ,
penicillin and chloramphenicol in Illinois than in
Iowa (e.g. 90% for penicillin in IL versus 3.5% in
IA, and 20-30% in IL versus 1.2% in IA for
ampicillin). In Illinois we found gram-positives
with resistance to vancomycin whereas only
In
intermediate resistance was seen in IA.
erythromycin ,
to
resistance
the
Iowa,
tetracycline, and streptomycin were greater.
Similar differences were seen with gramnegative bacteria with higher resistance in IL to
to
resistance
lower
and
erythromycin
PCR is now being used to
tetracycline.
determine the genetic nature of the vancomycin
resistance.

CELLUAR AND MOLECULAR
BIOLOGY
Effect of UV Radiated Penicillum
20.
Notatum on the Growth of E. Coli, B. Cereus,
and S. Aurenus.

A. MORRIS
Iowa Wesleyan College, Mt. Pleasant, IA 52641
This study is to observe and note the growth
inhibition ability of Penicillum notatum for eight
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22.
Effects of the Explosives TNT and
CL-20 on Human Lymphocyte Functions.

Human
fibroblasts ,
peripheral
blood
mononuclear cells (PBMCs) and Jurkat cells
(lymphocyte cell line) were used to study
Orange II toxicity. Saturation density and MTT
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide dye) analysis were used to
measure cell growth in the presence of
increasing concentrations of Orange II. Orange
II concentrations ranged from 2.5 ppm (parts per
million) to 200 ppm. Similar analyses were
performed on Orange II solutions before and
after TiOrmediated photocatalytic remediation.
This was done to determine the efficiency of
detoxification. Toxicity was also studied by
using mung bean germination assays. Results
indicate that Orange II was toxic at high
concentrations in PBMCs, Jurkat cells and mung
beans. However, our data suggest that Orange
II toxicity in human fibroblasts is low.

L. BELTZ and E. VIERKANT
Department of Biology, University of Northern
Iowa, Cedar Falls, IA 50614
Trinitrotoluene (TNT} is toxic to a wide range of
animals including copepods, oyster larvae, water
fleas, planarians, fathead minnows, rats, and
beagles.
Toxic effects in humans include
hepatitis, aplastic anemia, gastrointestinal
abnormalities, neurological disorders, respiratory
and
skin
irritation,
nephrotoxicity,
and
hematological defects.
Previous work has
shown that soil eluates containing TNT,
cyclotrimethylenetri-nitramine-1,3,5-trinitro-1,3,5(RDX),
and cyclotetratriazocyclohexane
methylenetetranitramine,
1,3,5,7-tetra-nitro1,3,5,7-tetrazacyclooctane (HMX) decreased
human blood lymphocyte proliferation and
production of interferon-Y (IFN-Y) , while
increasing production of interleukin-10 (IL-10) .
In the present work, we show that while
exogenous TNT or CL-20 decreases the growth
of cells from the Jurkat cell line, they increase
the proliferation of many, but not all, blood
donors' lymphocytes after stimulation with
phytohemagglutinin.
We will also examine
whether TNT and CL-20 alter production of IFNY and IL-10 by human blood lymphocytes.

24.
Effects of Atrazine on Growth of
Human Fibroblasts.
M. MANSKE and K. DHANWADA

University of Northern Iowa, McCollum Hall,
Cedar Falls IA 50614
There is increasing concern that certain
chemicals in the environment can lead to
contamination of ground water and soil. One
commonly used chemical of environmental
concern is the herbicide atrazine (2-chloro-4ethylamine-6-isoprpylamino-S-triazine).
Atrazine is a chlorinated triazine herbicide used
to control annual grasses and broadleaf weeds
in crops.
Due to the widespread use of
herbicides in agriculture in the Midwestern
states, atrazine has entered surface and
groundwater supplies.
Recent studies of
atrazine in several cell types have shown that
even low-level exposure can lead to increased
cellular DNA damage, reproductive problems
and cancer.

23.
Toxic Effects of Orange II on Mung
Beans,
Human
Fibroblasts
and
Lymphocytes.
A. GOUTARD, L. BELTZ, K. DHANWADA, and
J. BUMPUS
University of Northern Iowa, 2234 MSH, Cedar
Falls, USA 50614
C.I. Acid Orange 7 (15510) is the sodium salt of
p-[(2-hydroxy-1-naphtalenyl)
azo]
benzenesulfonic acid.
This azo dye is
commonly known as Orange II and has been
used to dye soaps, shoes, wood and paper
In the United
(Ramchandani et al. , 1994).
States and Europe, this dye is not allowed in
foodstuffs. The purpose of this study is to
determine if Orange II is cytotoxic to certain
types of cells.

The objectives of our research are to look at the
effects of low-level exposure of atrazine on
normal human fibroblast cells in culture. We
have shown that low-level short-term exposure
of atrazine to fibroblasts resulted in decreased
cell proliferation . In saturation density studies a
1.5 fold decrease in the cell number occurs.
Additionally, a 2 fold decrease in cell
proliferation by MTT assays was found.
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Preliminary
studies
to
determine
if
apoptosis/DNA damage occurs in cells exposed
to low levels of atrazine using immunohistochemical analysis have not shown DNA
fragmentation.
Enzymatic analyses are
currently being done to assay for caspases, an
early indicator of apoptosis .
25.
Caspase - 3 Mediated Proteolytic
Cleavage of PKCo Plays an Important Role in
1-Methyl-4-Phyenylpyridinium
(MPP+)
Induced Apoptosis in Dopaminiergic Cells:
Relevance to Oxidative Stress in Parkinson's
Disease
S. KAUL, V. ANANTHARAM, and A.G. KANTHASAMY

Biomedical Sciences, Iowa State University,
Ames, IA, 50011-1250
1-Methyl-4-phenylpyridinium (MPP+), the toxic
metabolite of MPTP, selectively kills nigrostriatal
dopaminergic neurons and has been extensively
used to create in vitro models of Parkinson's
Disease (PD). The cellular mechanisms
underlying
MPP+ induced
dopaminergic
degeneration are not well understood. Since
oxidative stress has been suggested to
contribute in the pathogenesis of PD, we have
characterized the oxidative stress-dependent
signaling pathways in an in vitro model of MPP+
induced dopaminergic degeneration. Exposure
of the
immortalized
rat
mesencephalic
dopaminergic cell line (N27) to various
concentrations of MPP+ (0-300 µM) produced a
dose- and time- dependant increase in ROS
generation and apoptosis, as determined by
flowcytometry. Pretreatment with superoxide
dismutase (SOD) and the SOD mimetic
MnTBAP significantly blocked the MPP+ induced
ROS production. Interestingly, the chronic
exposure of the N27 dopaminergic cells to MPP+
for 24-48 hrs produced a dose- and timedependent increase in caspase-3 activity and
proteolytic cleavage of protein kinase C-o (PKCo, 72kDa) into a 41-kDa catalytic and a 38-kDa
regulatory subunit. Pretreatment with caspase
inhibitors, Z-VAD-FMK and Z-DEVD-FMK
effectively blocked MPP+ induced PKC-o
cleavage, indicating that caspase-3 is involved
in the proteolytic cleavage. Together we
demonstrate that MPP+ induced oxidative stress
activates a cell death pathway involving

caspase-3 mediated proteolytic cleavage of
PKC-o, which may subsequently contribute to
the chronic degeneration of dopaminergic
neurons.
POSTERS
26.
Cloned Transposon-Like Pieces of
(Andropogon
DNA from Big Bluestem
Gerardii).
A. LAPHAM , A. LIENHARD, and J. HAMPTON
Buena Vista University, 610 W. 4th St. , Storm
Lake, IA 50588
DNA from Big Bluestem (Andropogon gerardii)
has been cloned and sequenced. In addition to
sequences from our target gene ADP-Glucose
Phosphorylase (ADP-GP) , we also obtained
to
reverse
sequence
with
similarities
transcriptase, transposons, retro-elements and
endosperm . We will discuss the sequence
homology of Big Bluestem ADP-GP DNA with
that of Maize and Rice. We will also discuss the
structure of the Bluestem "transposon" and
possible
roles of these transposon-like
sequences in plant.
27.
Isolation
of
the
Adenosine
DiPhosphate Glucose Pyrophosphorlase
Gene of Three Prairie Plants.
S. LEMBRICH , K.A. MCCLURE, and J .
HAMPTON

Buena Vista University, 61 O West 4th Street,
Storm Lake, Iowa 50588
DNA sequences from three prairie plants have
been amplified , cloned and sequenced for the
first time . Oligonucleotide primers were created
for the genomic Adenosine DiPhosphate
Glucose Pyrophosphorlase (ADPGP) gene
using published sequences from corn , rice,
barley, and wheat for grasses and potato and
tomato sequences for solanaceous plants.
These 19 primers were employed to amplify the
ADPGP gene from the DNA of six different
prairie plants. Candidate DNA fragments were
cloned from big blue stem (andropogon
gerardil) , little
blue
stem
(andropogon
scoparius), and deadly nightshade (atropa
belladonna) . Selected clones were sequenced .

Several clones containing the ADPGP gene
have been identified as well as novel sequences
of unknown function. We will focus on the
methods used in designing the primers and
discuss general principles involved in integrating
original research into an undergraduate course.

studies are needed to understand the exact
mechanisms by which PKC O regulates apoptotic
pathway in dopaminergic cells following
exposure to environmental factors .

29.
Quantitating the Abundance of IronReducing and Iron-Oxidizing Bacteria in the
Rhizosphere of Typha Latifo/ia.

28.
Dieldrin
Induces
Caspase-3
Dependent Proteolytic Cleavage of Protein
Kinase C in Dopaminergic Cells: Relevance
to Etiopathogenisis of Parkinson's Disease.

S. BACKER
George Mason University, Fairfax, VA 22030
(Mailing: 1025 S. Paxton St., Sioux City, IA
51106)

M. KITAWAZA, V. ANANTHARAM , and A.G.
KANTHMSAMY

Department of Biomedical Sciences Iowa State
University, Ames, IA, 50010

The role of bacteria in iron (Fe) cycling within
wetlands is only partially understood. While the
role of Fe-reducing bacteria is well documented,
the existence and role of Fe-oxidizing bacteria
has been more elusive. I studied the abundance
of Fe-reducing and Fe-oxidizing bacteria in the
rhizosphere of Typha latifolia collected from six
wetlands in Virginia and Maryland, USA. Both
Fe-reducing and Fe-oxidizing bacteria were
enumerated, using the MPN technique, from
roots and soil within the plant rhizosphere. I
hypothesized that more Fe-reducing and Feoxidizing bacteria will be present on roots
compared to bulk soil.

Dieldrin exposure has been implicated in the
etiopathogenesis
of
Parkinson's
disease
because it has been shown to induce cell death
in dopaminergic neurons. To further understand
the cellular and molecular mechanisms
underlying
dieldrin-induced
dopaminergic
neurodegeneration, we examined the effects of
dieldrin in in vitro Parkinson's disease models,
namely rat pheochromocytoma (PC12) and
immortalized rat mesencephalic (1 RB 3AN2?)
cells.
Exposure to dieldrin (100-300 OM)
resulted in more than 20-fold increase in
caspase-3 activity over 3-hr period. It was
accompanied by a dose- and time-dependent
increase in proteolytic cleavage of protein kinase
C o (PKC O) with the maximum cleavage at 3 hr
post exposure. Pretreatment (30 min) with
caspase inhibitors significantly reduced dieldrininduced PKC O cleavage.
Flow cytometric
analysis using Annexin V-propidium iodide
showed increased level of apoptotic cells
following 4 hr exposure to dieldrin, and DNA
fragmentation was also increased following
dieldrin exposure.
When the cells were
pretreated with 5 OM rottlerin , a PKC O specific
inhibitor, it significantly blocked the dieldrinIn addition ,
induced DNA fragmentation .
pretreatment with 0-10 OM rottlerin resulted in
more than 40% decrease in dieldrin-induced
caspase-3 activity, indicating that PKC O may
play a critical role not only in downstream
apoptotic signaling cascade but also in upstream
events by feedback regulatory mechanism .
Together, this study establishes an important
role for PKC O in apoptotic cell death in in vitro
models of Parkinson's disease, however further

The hypothesis was supported in part because
the average number of Fe-reducing bacteria was
greater on roots than in bulk soil. However, this
pattern did not hold for Fe-oxidizing bacteria.
Fe-reducing bacteria made up 12.5% of the total
bacterial population on roots, while Fe-oxidizing
bacteria composed only 1.4%. In soil , both Fereducing and Fe-oxidizing bacteria accounted
for <1% of total bacteria. This work suggests an
important role of Fe-reducing bacteria in
rhizosphere Fe cycling. More importantly, it
suggests that lithotrophic, neutrophilic, Feoxidizing bacteria are ubiquitous in wetland plant
rhizospheres and may therefore play an active
role in Fe cycling.
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technology. Four hundred forty-one students in
23 laboratory sections are involved in the study.
Pre-tests on attitude and conceptual learning
were given at the beginning of the 2002 spring
semester.
The control treatment group will
experience traditional chemistry laboratory
procedures for two experiments on polyme~s
and the experimental treatment group will
experience
guided
inquiry
laboratory
procedures. These treatments will commence
immediately after this writing and post-test
information will be available in time for the 114th
session of the Academy. In addition to finding
out if there's a significant difference among
treatment groups in conceptual learning and
attitude, another question of interest is, does
inquiry learning in a chemistry laboratory that
utilizes technology positively contribute to
attitudes
of
chemistry
students
toward
technology?

COLLEGE SCIENCE TEACHING

30.
The Role of the Academy in PostSecondary Science Teaching: Creating
Pathways to Excellence.
C. LEE
University of Northern Iowa, Biology Dept. ,
Cedar Falls, IA 50614-0421
This inaugural session of the College Science
Teaching Section will establish a context and a
community in which the Iowa Academy of
Science can foster excellence in post-secondary
science classrooms across the state. There is a
dissonance between theory and research-based
descriptions of exemplary post-secondary
science teaching and the reality of many college
and university science classrooms. Closing the
research-to-practice gap is imperative.

32.
Using Electronic Homework in the
General Chemistry Courses at the University
of Iowa.

Students speak to the state of teaching and
learning science in college and university
courses. They expose a predisposition to halfcentury old pedagogy in new technological
dress. At what point will already established
pedagogies at the pre-collegiate levels permeate
university science classrooms? How can we
facilitate learning science as we do science?
These are the challenges that face us.

N.J. PIENTA and P. HANSEN

University of Iowa, Department of Chemistry,
321 CB, Iowa City, IA 52242-1294
We have used a commercially available
webware product, "Mastering Chemistry" in our
two-semester general chemistry sequence for
the last five semesters. Implementation of such
an addition to the course requires cooperation
from information technology services on campus
and a commitment from the instructors to
support some to the technology issues for
students who wish to use their own personal
computers.
Acceptance of this method for
'collecting' homework is complex and related to
student attitude and motivation.
Student
participation data and outcomes will be
discussed.

31.
The
Effects
of
Inquiry-Based
on
Student
Learning
in
Instruction
Undergraduate Chemistry Laboratories that
Utilize Technology.
K.MEADE
University of Iowa, 450 Van Allen, Iowa City, IA
52240
Chemistry instructors are encouraged to use
technology in the chemistry laboratory. But will
the use of technology in a traditional laboratory
setting result in an improved student attitude and
an increase in conceptual learning? Research
suggests that an inquiry style of learning is
needed for improvement in learning and attitude.
A study is underway at the University of Iowa to
test the effects of inquiry-based laboratory
instruction on student learning and attitude in
undergraduate chemistry laboratories that utilize
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33.
More than Metamorphosis: The
Trans-formative
Effect
of
an
Environment/Tech-nology/Society Course for
Undergraduates.

34.
Problem-Based Learning in an Online Biotechnology Course.
J.D. CHEANEY and T.S. INGEBRITSEN

J. WELD

Iowa State University, 339 Science II, Ames, IA
50011

Department of Biology, 2759 McCollum Hall,
University of Northern Iowa, Cedar Falls, IA
50614

Biotechnology in Agriculture, Food , and Human
Health is a World Wide Web course developed
by Project BIO, a program to develop and share
Internet biology resources, at Iowa State
University.
This course has been utilizing
problem-based learning as a mode of instruction
in a unit dealing with pre-symptomatic DNA
testing for a genetic disease. Problem-based
learning is the use of a "real world" problem or
situation as a context for learning. Problembased learning is usually conducted in
cooperative learning groups. Problem-based
learning exposes students to the ethical, legal,
and social issues inherent in modern
biotechnology, in addition to the analysis
techniques learned elsewhere in the class.

The goal of education is to foster the
development of activists-citizens who contribute
by their actions toward the improvement of
society. A student-centered or learner-centered
approach to teaching has been suggested to
carry such an impact upon the minds and
actions of learners. This paper explores the
impact of a student-centered undergraduate
course in Environment/Technology/Society in
shaping the thoughts and actions of participants.
The course 's design is suggested to effectively
heighten the ecological and cultural awareness
of students, and more importantly, promote the
sort of activism that defines authentic learning.
The Nominal Group technique (Delbecq &
VandeVen, 1971 ), pioneered as a prioritizing
and decision-making strategy for business and
public policy groups, was used for framing the
topical coverage of the course. Studentdesigned seminar, evaluation, and course
orchestration defined the approach. In order to
determine the transformative effect of the
course, a pretest-posttest quasi-experimental
research design by Campbell and Stanley
(1966) and Tuckerman (1996) was chosen . The
test in this case was a modified version of the
"Science, Technology & Society Attitude Scale"
from the National Assessment of Education
Progress (NAEP, 1978). Transformative effects
of the course were determined to exist in four
distinct areas: 1) An increased desire to learn
more about environmental issues; 2) Heightened
sense
of
responsibility
for
resolving
environmental tensions; 3) More cognizance of
the pedagogy of learning; and 4) A diminished
"ecophobia" that plagues traditional teaching
approaches toward the environment.

Quantitative and qualitative assessments of
student gains in the development of critical
thinking skills, development of a high
professional competency, development of
problem
solving abilities,
acquisition of
knowledge, development of the ability to work
productively as a team member and make
decisions in unfamiliar situations, and acquisition
of skills that support self-directed life-long
learning, self-evaluation, and adaptation to
change were analyzed.
The current study
indicates that problem-based learning is a valid
and efficient means of expanding student
learning in on-line courses.
35.
Student Perceptions of the Impact of a
Web-Based Component on their Learning of
Biology in a Large Class Setting.
J.T. COLBERT
Iowa State University, Department of Botany,
353 Bessey Hall, Ames, IA 50011
Introductory-level university science classes are
commonly taught in large class (e.g., ~ 100 to
400 student) formats. This is true even though
many instructors would readily agree that this is
not the ideal setting in which to learn about a
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1982 as an alternative to traditional educational
practice in Yugoslav schools. The Center
actively recruits gifted children, mostly highschool students aged 14 to18, who are highly
motivated and interested in science. Using no
grading, without rigid discipline, but with flexible
programs, interactive teaching, and no regional,
ethnical or social limits for students, the PSC is
the focal point of Yugoslav alternative education.
The PSC has gained international recognition for
its innovative methods in science education and
extracurricular programming . Our students have
participated in various competitions and have
excellent results: Champions of International
Science Competition "Quanta 2000" in India, 11
first prizes on "First step to Nobel Prize" world
competition in Poland, 6 gold medals in
International Olympiad of Young Researchers in
Russia and more.

complex subject such as biology. A student in a
class of 200 has relatively limited opportunity to
interact directly with the instructor, and may
choose to interact only rarely with other
students. Web-based course management tools
provide a means for increasing interaction
between the instructor and students, as well as
students
and
students,
by
facilitating
asynchronous communication.
This presentation will focus on student
perceptions of the web component of an
introductory biology class (Biology 202) taught at
Iowa State University during spring semester
2001 . Data from course evaluations will be
summarized . Over 80% of the 156 students
completing the evaluation reported using the
web to ask at least one question about course
content during the semester. Over 50% of the
responding students reported checking to read
the instructor's response to their questions and
also reported reading the questions posted by
other students.
Other web-based activities
included on-line reporting of small-group in-class
discussion.

36.
Identification and
in
Multiple
Intelligence
Classroom.

Every year the Petnica Science Center offers
over 100 different programs (including seminars,
workshops, science camps, courses) to over
400 high schools (grades 9-12) and about 1,600
elementary schools (grades 1-8) in Yugoslavia
and abroad. More than 2,400 students as well
as about 500 guest teachers, professional
scientists, and lecturers take part each year in
programs encompassing many fields of science
and technology: from astronomy and physics, to
mathematics and computer science, from
biology and chemistry to geology and
electronics, from archaeology and anthropology
to psychology and linguistics.

Utilization of
the
Science

J. HOLLENBECK
Iowa Wesleyan College, Mt. Pleasant, IA 52641
An introduction to the results of Howard
Garner's research on eight multiple intelligence's
used by individuals in the learning process. The
concepts are presented are applicable to all
levels of learning and have a strong correlation
to left-brain/right-brain learning. Suggestions will
be offered on how one can utilize each of the
intelligence's present in a classroom learning
experience emphasizing the wetland.

38.
Time Capsules
Resource Boxes.

from

the

Past

L. ALEX

Office of the State Archaeologist, 700 Clinton
Street Building, University of Iowa, Iowa City, IA
52242
To help tell the story of the life and times of Iowa
residents thousands of years ago, the Office of
the State Archaeologist has created a series of
resource boxes entitled ''Time Capsules from the
Past'' for use by K-12 teachers, county
conservation educators, museums, and libraries.
Assisted by a grant from the Iowa Science
Foundation, each "capsule" contains materials
that illustrate the world, lifeways, important
technologies, critical concerns, and new

37.
Petnica Science Center - Alternative
Model of Science Education.
D. PALIC
Iowa State University, Department of Animal
Ecology, Ames, IA 50011
Petnica Science Center (PSC) in Serbia is a
unique non-governmental institution founded in
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achievements at 4 important millennial
transitions in the past. The resources included
can be utilized on a number of levels to integrate
social studies content with an understanding of
scientific methodology. The hands-on items,
visuals, and associated resources introduce the
nature of archaeological evidence, the topic of
preservation , examples of how archaeologists
reconstruct the past, and offer suggestions for
student experiments. Subject-specific lesson
plans assist educators in utilizing individual
items to teach concepts in math, science,
language arts, and the social studies.

interested in science, and what factors were
most important in determining their origin and
maintenance of interest. The results showed a
slightly older average age for first interest in
girls.
The most often cited factors that
influenced origin of interest in science were (in
rank order) personal interest or curiosity, a
course experience in school, and teacher
influence.
Of these, personal interest or
curiosity was significantly more frequently cited
by males and teacher influence by females . The
factors most cited for maintenance of interest in
science were personal interest or curiosity,
teacher influence, and career goal. Of these,
teacher influence was more important for both
genders. We conclude that both males and
females can be reasonably accommodated if
instructors are aware of and account for these
different motives.

POSTERS
39.
Learning Difficulties in Thermodynamics
B. GRIMBERG and D. MELTZER

41.
Science
Safety
Management: a Status
Secondary Schools.

Physics and Astronomy Department, Iowa
State University, Ames IA, 50011
The present work investigates student
learning of certain concepts in calorimetry.
In particular, we report on students'
understanding of the concept of specific
heat as related to temperature change and
energy transfer. Our findings reveal that
learning difficulties arise when students
attribute to heat characteristics of an
intensive variable.

J.A. GERLOVICH

Drake University, School of Education, Des
Moines, IA 50311
As part of a grant from the Iowa Department of
Natural
Resources
(DNA),
the
author
conducted studies of facilities, equipment, and
teacher understanding of their legal and ethical
obligations toward their students. Data was
collected from 400 of Iowa's secondary schools.
In addition, the DNA conducted preliminary
assessments of chemical problems in pilot
schools.
Working with five state agencies, the author
then developed a science safety CD-ROM
customized to meet the safety needs of
teachers and to prepare them for better
chemical management and redistribution and/or
disposal of unwanted and/or dangerous
chemicals.
Training sessions were conducted in 18 sites in
the state and 750 CD's distributed. Data from
the studies will be shared and the contents of
the comprehensive CD-ROM will be shared.

40.
Factors Influencing Biology Interest
Among Undergraduate Majors:
Gender
Matters.
D.J. WIENS, D.J . DEPPING, S.R. WALLERICH,
E.S. VAN LAAR, and AL. JUHL
University
of
Northern
Iowa,
Department, Cedar Falls 50614

and
Chemical
Report of Iowa

Biology

The number of females pursuing science
declines more sharply than the number of
males, as students progress through school. But
in biology, apparently gender-neutral, women
now earn half or more of the baccalaureate
degrees. Do boys and girls who eventually enter
biology decide that they are headed into science
at the same age and for the same reasons? We
determined from an open inquiry of 271 upperlevel students in biology when they first became
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range plan to use the site and adjacent areas for
wil?l!fe habitat, outdoor education and troop
In 2001 we assessed the site to
training.
determine appropriate vegetation communities,
developed a protocol for local seed collection
and began seeding. Initial monitoring showed
that 29 native species colonized the site
naturally. Seeds of 89 grass and forb species
were either collected (84 species) or purchased
(five species). Most seeds were collected at
Camp Dodge or in nearby areas in Polk County.
Sixty-seven species were used to create three
seed mixes (marsh, mesic sand prairie and dry
sand prairie) according to moisture conditions at
the site. Seeds were sown in December 2001
in_to 14 plots (13 1/4 acre and one 1/8 acre).
Five marsh and mesic plots and four dry site
plots were planted for a total of 3.38 acres. The
seeds of the remaining species were collected in
small amounts and are being grown in a
greenhouse. They will be added to the site as
transplants in the spring of 2002. Monitoring
began in 2001 and will continue in 2002 to
determine germination success. In 2002, based
on monitoring results, seed mixes will be
adjusted and approximately seven additional
acres will be seeded.

CONSERVATION
Wildlife Use and Water Quality of the
42.
Brush Creek Mitigation Wetland and a
Reference Wetland.
R.L. THOMPSON and P. WEIHE
Central College, 812 University, Pella, IA 50219
Creation of wetlands to mitigate losses from
highway construction and other projects is
increasingly common, but still poorly studied.
We compared the ecological functioning (wildlife
use and water quality) of the Brush Creek
Wetland, built to mitigate impacts during the
construction of state highway 163 near Monroe
Iowa, with Maskunky Marsh, a county
conservation area located near Oskaloosa Iowa.
Both systems are managed to enhance
ecological functioning, and are associated with
streams in an agricultural landscape. However,
the Brush Creek wetland is directly downstream
from a municipal wastewater treatment plant that
undoubtedly affects ecosystem functioning.
We tested the hypothesis that the Brush Creek
wetland would have significantly greater and
more consistent inflow, higher nutrient (N03-N,
soluble reactive P) temperature, dissolved
We further
oxygen and 5-day BOD.
hypothesized that the Brush Creek system will
have more consistent open water in winter and
greater numbers of waterfowl and mammals.
Preliminary observations suggest the Brush
Creek site provides useful wildlife habitat and
functions to reduce eutrophication in the Brush
Creek watershed.

Bison Wallowing Activity and the
44.
Promotion of Prairie Plant Diversity: a
Landscape Perspective.
M.TRAGER
Grinnell College, Box 13-72, Grinnell IA 50112
Recognizing the mechanisms that affect
diversity in prairie plant communities is critical
for conserving remnant grasslands, restoring
degraded systems and creating new ones. In
many ecosystems, regular disturbance regimes
maintain biotic communities in a non-equilibrium
state that allows the continued coexistence of
diverse species assemblages. I examined the
vegetation of active bison wallows, a historically
in American
disturbance type
common
grasslands, at Konza Prairie in the Flint Hills of
plant
Wallow
Kansas.
northeastern
communities generally comprised both dominant
prairie species and early successional, ruderal
species, but community composition varied
significa~tly according to topographic position,
burn regime, season and interactions of these
These results have interesting
factors.

Sand Prairie and Wetland Restoration
43.
at a Former Borrow Site at Camp Dodge
Military Reservation.
C.M. MABRY and D.R. FARRAR
Iowa State University, Department of Botany,
Ames, IA 50011
An 18-acre borrow site at Camp Dodge was
excavated for fill from 1994-2001. When the site
was closed revegetation became a priority to
protect an adjacent high quality natural wetland
from storm water runoff, and as part of a long-
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implications for understanding the past role of
bison in creating spatial heterogeneity and
promoting prairie plant diversity, as well as for
informing current and future land management
decisions. Historically, it seems likely that bison
wallows provided important habitat for native
short-lived, cool season plant species adapted
to bare-soil environments that would have been
outcompeted in undisturbed prairie. Currently,
however, wallows may facilitate establishment of
the numerous invasive exotic species with these
life history characteristics.
45.
Bathometric Mapping
Quality of Lake Delhi, Iowa.

and

46.
Life History Traits of Spring Avens
(Geum Vernum (Raf.) Torr. & Gray), a State
Listed Species.
T.D. BUSCH and D. HORTON
Biological Sciences, 312 CB, University of Iowa,
Iowa City, IA 52242
Spring Avens (Geum vernum (Raf.) Torr. &
Gray) is a endemic to southeastern North
America and is on the western edge of its range
in Iowa. It was believed extirpated in the state
and is presently state listed as special concern;
however, since 1995, it has been documented
from at least 14 counties. It is found in disturbed
woodland habitats, but is sporadic in its
occurrence and markedly less common than
White Avens (G. canadense). The purpose of
our research is to investigate seedling
survivorship, resource allocation to reproduction,
and seed viability to determine whether any of
these biological factors might account for its
patchy occurrence.

Water-

D.J. SCHNOEBELEN, J.C. MCVAY, and K.K.
BARNES
U.S. Geological Survey, 400 S. Clinton, Iowa
City, Iowa 52244
Hartwick Lake, locally known as Lake Delhi, was
created in 1929, when the Interstate Power
Company dammed the Maquoketa River
creating a hydroelectric power generating plant.
Lake Delhi is approximately 450 acres in size.
The increased growth and influx of recreational
use has raised concerns over increasing inputs
of nutrients, bacteria, and sediment in the lake.
Long-time lake residents report areas of the lake
that are no longer passable by boats because
the water is too shallow. A cooperative study
between the U.S. Geological Survey, Lake Delhi
Association, and Iowa Waste Reduction Center
of the University of Northern Iowa was begun in
2001 to assess areas of sediment deposition
and water and sediment quality in the lake.
The study incorporated a combination of GPS
(Global Positioning System) technology and
echo-sounding bathymetry to determine the
sediment-water interface. The lake bottom was
mapped using this new technology and a GIS
(Geographic Information System) was used to
produce a detailed lake bottom map. The lake
bottom map documents areas of sediment
deposition that may be useful if future lake
dredging were to occur. Seven lake bottom
sediment cores were collected for sediment
description and trace element analysis. Nutrients
(nitrate, ammonia, and phosphorus), bacteria,
and sediment concentrations increased after
storm events. Nitrate concentrations ranged
from 2. 7 to 17 milligrams per liter in the lake.

Measurements of seedling size demonstrated a
correlation between cotyledon length and log dry
weight (p<0.001 ). Four seedling size classes
were monitored biweekly for nine weeks.
Survivorship rates for medium and large
seedlings were 2.5 times higher than for tiny and
small seedlings; however, the proportion of tiny
and small versus medium and large seedlings is
3:1. Comparison of seed and dry plant weights
showed that larger plants produce, on average,
more seeds (p< 0.001 ), and seeds make up a
higher percentage of the total biomass in a
larger plant (p = 0.006). Among flowers on
individual flowering stalks, those that develop
earlier produce, on average, larger seeds (p<
0.001 ).
Germination studies to determine
viability and optimum temperatures are ongoing.
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tree growth has been affected by hydrologic
alterations, cores were collected and the radial
growth increments were measured for the last
30 years. Annual growth declined significantly
from 1986 through the mid-1990s, after which it
recovered slightly.
To determine potential
causes of this decline in growth rate, regression
analyses were used to explore the relationship
between various hydroclimatic variables and
annual growth. The influence of hydroclimatic
factors such as base flow, minimum monthly
flow, and precipitation on growth has changed
significantly over the last 30 years. Variables
that were strong predictors of radial growth from
1969-1985, such as winter precipitation and 90day maximum flow, were not correlated with
growth after 1985. From 1986-2000, previously
insignificant variables such as base flow became
highly correlated with radial growth. These
changes are attributable to human activities that
altered hydrology and channel morphology and
caused changes in floodplain groundwater
levels. The hydrologic alteration of the Rio
Grande is having a demonstrable effect on
production in the river's riparian forests .

47.
Assessment of Golf Courses as
Urban Greenspace Refugia for Native
Organisms.
D. MCCULLOUGH
Wartburg College, Biology
Waverly, IA 50677-0903

Department,

In many urban and suburban areas, golf
courses, along with public parks, provide the
only remaining large green spaces available to
endemic and migratory wildlife . As such, an
understanding of their ecology and how it is
managed should provide us with information as
to their importance as refugia within regions of
declining natural habitat. The purpose of this
study is to examine the effects intensely
managed public greens can have on populations
of mammals and birds living on or adjacent to
them.
Biodiversity and physical attributes (habitat
structure ... ) of local golf courses were assessed.
Preliminary studies indicate that these spaces
are being utilized by a variety of native
mammalian and avian species. This is the first
step in understanding how local urban green
spaces serve as refugia for native species and
how they can be modified to improve refugia
quality. Analysis of habitat quality and biosurveys will also allow us to suggest
management schemes that will improve the
likelihood of these areas being used by wildlife.

49.
The Effect Of Changing Land Use
Along A Groundwater Stream Continuum On
Periphyton Communities.

M.HABERKORN
Wartburg College, Waverly, IA 50677
The land use of the Ensign Hollow creek
watershed in Clayton County, Iowa was
analyzed using both topographical and land use
maps. This information was then related to
water quality in Ensign Hollow, which begins as
a small spring creek. It was found that Ensign
Hollow was impacted by an increasing intensity
of agriculture as the stream moved through its
watershed. The land use and Karst geology of
the watershed was predicted to cause initial
nitrogen pollution at the spring head and
thereafter cause declining water quality along
the stream . These predictions were supported
by the data. Periphyton samples were also
sampled along the length of Ensign Hollow.
Diatom communities from these samples were
determined for the sampling sites along the
stream.
The diatoms present and diatom
communities were then correlated to water
quality as a reflection of land use. It was found

48.
The
Effects
of
Altered
River
Hydrology on the Growth of Popu/us
Deltoids in New Mexico.
E.C. WESTERGAARD and P. JACOBSON
Department of Biology,
Grinnell, Iowa, 50112

Grinnell

College,

This research seeks to discover how human
intervention in river hydrology brought about
changes in riparian ecosystems. Specifically,
this research on forests along the Rio Grande in
central New Mexico suggests that these
cottonwood-dominated
(Popu/us
deltoides)
forests are senescing due to Cochiti Dam,
installed upriver in 1973. To determine whether
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51.
Using Radio-Telemetry and GIS to
Conserve the Timber Rattlesnake ( Crotalus
Horridus) in Iowa.

that as water quality decreased diatom diversity
increased. Several species of diatoms showed
correlations to water quality types. Navicu/a
tripunctata was by far the most abundant diatom
throughout the system and was correlated
positively with high water quality. Other species
such as Navicula cyiptocephala and an unknown
Navicula (sp. 4) were correlated to lower water
quality.

P. FRESE* and J. PARMELEEt
*Natural Resources Conservation Service, 510
E. Hwy 136, Albany, Missouri,64402
tsimpson College, Department of Biology, 701
North C. Street, Indianola, Iowa, 50125

50.
Iowa's Big Bluestem (Andropogon
Vitman):
DNA
Analysis
to
Gerardii
Characterize Genetic Variation of Remnant
Populations.

Although the timber rattlesnake ( Crotalus
horridus) has a wide distribution in eastern North
America, timber rattlesnake populations have
been declining throughout the species' range,
including Iowa. Conservation efforts are needed
to preserve the extant C. horridus populations.
Much of the remaining C. horridus habitat in
Iowa is extremely fragmented and degraded,
further emphasizing the need for detailed
conservation efforts on a landscape scale. We
initiated a radio-telemetry study of the timber
rattlesnake in Madison County and used a
geographic information system to uncover
patterns in distribution, habitat use, spatial
ecology and threats concerning C. horridus in
the Midwest. In addition, we implemented a
three-pronged educational program to inform
landowners, the general public, and natural
resource personnel about timber rattlesnake
ecology and beneficial land management
practices that conserve and restore biodiversity.

0. DREAMING

Upper Iowa University, 605 South Washington
Street, Fayette, Iowa 52142
Big bluestem, Andropogon gerardii Vitman, is
the most abundant plant in North America's
tallgrass prairies. This long-lived, rhizomatous
grass once formed 60-80% of the upland
biomass and nearly 100% of the lowland and
post-fire biomasses within the tallgrass prairie
As an ecosystem dominant, big
biome.
bluestem carpeted the prairie from eastern
Nebraska to western Ohio, and from Texas to
southernmost Canada. North American prairies
have suffered fragmentation and reduction due
to ever-increasing urbanization and agricultural
exploitation. While 2% of natural prairie survives
across the Great Plains, only one-tenth of 1%
still exists in Iowa. Habitat degradation and the
increased use of cultivars have heightened
concerns for the genetic integrity and viability of
the natural populations.

We recommend restoration and management of
savanna and woodland habitat, education of the
public and landowners, and at least a 1000 m
radius buffer of protected habitat around a den
site tor a minimum level of protection for a den
colony.

In September and October 2001, 5 to 30
vegetative samples were gathered (with
permission) from each of 42 Iowa prairie
remnants scattered throughout the state.
Samples were frozen on dry ice immediately
after gathering and remain frozen awaiting
RAPD analysis, e.g.,
random amplified
polymorphic DNA analysis.
Coupled with
information about remnant size, inter-remnant
distances and time of remnant isolation, data
should shed light on the levels of withinpopulation genetic variation and population
divergence, indicators of the health of this
dominant species greatly reduced in population
size and continuity.

52.
Comparison of Small Mammal
and Avian Biodiversity of Urban Green
Spaces, such as Golf Courses, to Other
Available Habitats.

T. HAINSTOCK and K. KUENNEN
Wartburg College, Biology Department, Waverly,
IA 50677 -0903
Urban green spaces, such as golf courses, city
parks, and cemeteries, occupy an increasing
amount of landscape. As urban areas expand,
wildlife that inhabit these areas are being forced
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Hydrogen from Biomass Via Indirect
54.
Gasification.

into either moving to another undisturbed
habitat, or into utilizing the urban habitat which
has replaced the natural one.

K. CUMMER, R. BROWN and J. SMEENK
The purpose of this study is to determine
whether urban green spaces provide adequate
habitat for native mammal and avian species. In
this ongoing study, species diversity of two golf
courses are compared to old field, row crop, and
remnant prairie habitats. Preliminary studies
indicate greater biodiversity on the golf courses
than control sites.

Iowa State University, 2025 Black Engineering
Building, Ames IA 50011
As energy alternatives to fossil fuels continue to
be explored, fuel cells have shown the potential
to provide clean, renewable energy in a wide
variety of applications, ranging from stationary
power systems to automotive propulsion .
Essential to the success of such systems is the
production of hydrogen gas on a relatively large
scale. Two processes for large-scale hydrogen
production have come to the fore: electrolysis of
The
water and gasification of biomass.
abundance of agricultural residues in Iowa
makes gasification an attractive means of locally
producing hydrogen. Air-blown gasification, in
which a portion of the fuel is combusted to
provide the necessary thermal energy for the
endothermic pyrolytic process, yields a producer
gas with relatively low hydrogen content due to
the presence of oxygen. An indirectly heated
gasification process has been developed at Iowa
State University whereby combustion and
pyrolysis proceed successively rather than
simultaneously within the reactor. A phasechange material, located within the fluidized bed
gasifier, acts as a "thermal ballast" between the
combustion and pyrolysis cycles, storing the
energy produced during combustion and then
releasing it during pyrolysis. This process yields
a producer gas with higher hydrogen content
than air-blown gasification, and hydrogen
production is further increased when the system
is coupled with a catalytic reforming process. A
model of this cyclic process has been developed
to obtain mass and energy balances throughout
the entire gasification system, characterize the
producer gas, and optimize operational
parameters to enhance hydrogen content.

Urban green spaces have the potential to benefit
small mammal and avian populations. Results
from this study may provide information that will
allow urban green spaces to be managed more
positively for native species.

ENGINEERING

53. A Pelletized Core-in-Shell Sorbent for
Desulfurizing Coal Gas.
D. HASLER, and T. D. WHEELOCK
Iowa State University, 2114 Sweeney Hall,
Ames, IA 50011-2230
A reusable calcium-based sorbent has been
developed for desulfurizing hot coal gas. The
material is in the form of round pellets such that
each pellet consists of a highly reactive core of
Cao surrounded by a strong, porous shell of
inert material. Hydrogen sulfide in hot coal gas
will react with the Cao to form CaS. After the
sorbent is loaded, it can be regenerated by a
cyclic process of oxidation and reduction .
The material is undergoing further improvement
to extend its service life and to reduce the cost
of preparation. The important physical and
chemical properties of the material have been
determined with special emphasis on the
kinetics of sulfidation. The rate of reaction is
proportional to H2 S concentration and is affected
by the presence of the porous shell. Some
success has been achieved in modeling the
kinetics by the application of different
mathematical models
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55.
Integration of SO 2 Control with Water
Treatment.

of providing a prolonged release of the protein
drugs.

A. BUTLER, M. FAN, R. BROWN, and S. WU
SUNG

The microspheres studied were composed of
homopolymers and copolymers of the two
polyanhydride poly (1,6-bis-p-carboxyphenoxyhexane) and poly (sebacic anhydride) containing
bovine albumin serum labeled with FITC. The
microspheres were made using a double
emulsion technique of water-oil-water.
The
microspheres
were
characterized
using
scanning electron microscopy, differential
scanning
calorimetry,
gel
permeation
chromatography, fluorescent radioactive energy
transfer, and NMR. The interactions between
the protein and the homopolymers were also
studied using atomic force microscopy.

Center
for
Sustainable
Environmental
Technologies, Iowa State University, 280 Metals
Development Building, Ames, IA 50014
A novel process has been developed to convert
concentrated SO2 streams available in nextgeneration coal gasification power plants into
polymeric ferric sulfate (PFS) using readily
available industrial or agricultural grade ferrous
sulfate . PFS has been proven highly effective
as a coagulant for use in water and wastewater
treatment. Flue gas is simulated using a mixture
of SO 2 and N2 . Sodium chlorate is used to
oxidize SO 2 and Fe(II) under various conditions.
Experimental results have shown that SO 2
removal efficiencies of greater than 90% can be
achieved with inlet concentrations of 5% SO 2
bubbled through a 4 dm 3 reactor. Liquid PFS
produced has a total iron content of more than 9
wt-% as iron, and Fe(II) reductant less than 0.1
wt-% as iron. Factorial experiments involving
temperature, sulfur dioxide concentration, total
gas flow rate, oxidizer dosing rate, and stirring
speed are being done to optimize sulfur removal
efficiencies. A kinetic model for the SO2 removal
is also being developed from this data.

57.
Concrete curing, Surface Property,
and Durability.

Z. GE and K. WANG
Town Engineering Building, Iowa State
University, Ames, IA 50010
Appropriate curing is important for concrete to
achieve the designed properties. At present,
spraying liquid membrane-forming curing
compound is the most common method used in
pavement and other concrete structure.
Although a great deal of work has been done on
concrete curing. Most studies focus on effect of
curing conditions (such as temperature and
relative humidity) on concrete properties (such
as strength and freeze/thaw durability). Limited
research has been done to study curing
compounds and the changes in the surface
concrete properties made by different curing
compounds
and
applications of curing
technologies.

56.
The Encapsulation of Hydrophilic
Proteins in Polyanhydrides Microspheres for
Controlled Release.
A.
SYWASSINK,
NARASIMHAN

M.

KIPPER,

and

B.

Iowa State University, Chemical Engineering
Department, 2114 Sweeney Hall, Ames, IA
50011
The most common way of delivering protein
drugs is by parenteral administration.
This
method of administration is not ideal because
proteins have a short half-life, requiring patients
to take daily injections in order to maintain
effective drug levels in their body. The goal of
this research is to prepare and characterize
protein-loaded polyanhydride microspheres.
These of are of interest because polyanhydrides
are surface-eroding, biodegradable, and capable

The present research was conducted to
evaluate
curing
compounds,
application
technologies, and their effects on concrete
properties, especially on the surface concrete
properties. Three curing compound were
selected and applied to concrete (mortars and
pastes) at three different times after casting.
Two application methods, single and double
layer applications, were employed. Moisture
content, conductivity, sorptivity, and degree of
hydration were measured at different depths of
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the specimens. Flexural and compressive
strength of the specimens were also tested.
Statistical analysis was conducted to examine
the relationships among these properties. The
research results not only evaluate effectiveness
of curing compounds and application techniques
but also provide insight onto development of test
methods for characterization of the surface
concrete properties.

ecological levels were not recognized by the
Romanian health professionals and were not
brought up during focus group sessions. It was
concluded that the health promotion practices
most resemble the constructs of the Health
Belief Model, with an emphasis on the
individual's responsibility for their own health.

59.
ALS
Case-Control
Study:
Past
Pesticide Exposures and the Measurement of
the ABC AChE Reactivity in Vitro when
Challenged
at
Various
Dosages
by
Pesticides (Soon This will be Specific
Substances).

ENVIROMENTAL SCIENCE
AND HEALTH
60.
Health Promotion Evaluation in the
Transylvania Region of Romania.

N. BIENFANG

B.BYRD,D.DEPKEN,C.ZEMAN

University of Northern Iowa,
Health, Cedar Falls, IA 50614

University of Northern Iowa,
Health, Cedar Falls, IA 50614

Environmental

Environmental

Environmental toxins,
both
natural and
manufactured, are present in our water, soil,
food, and air. Some toxins are known to have a
role in causing certain diseases. A recent study
by the CDC reported on human exposure to
environmental chemicals. Through blood and
urine analysis researchers found various metals
organophosphate pesticide metabolites, and
phthalate metabolites. This research focuses on
Amyotrophic Lateral Sclerosis (ALS) patients
and
organophosphates,
which
are
acetylcholinesterase (AChE) inhibitors. ALS is a
CNS degenerative motor neuron disease. In
this disease, the neurons are over stimulated
and destroyed rendering the patient paralyzed.
ALS attacks people that are 40-70 years old.
ALS has no cure, is lethal (death 2-5 years after
diagnosis), and the prevalence rate has gone up
in the last 20 years. Eighty participants (40
cases and 40 controls) will complete an
exposure assessment survey. Then, through in
vitro analysis using whole blood, the AChE
reactivity will be measured for each participant,
establishing a baseline response. The blood
samples will then be directly challenged with
pesticides and measured again . Findings could
show either: 1. Cases and controls do not differ
in AChE reactivity 2. Cases and controls show a
difference in reactivity 3. Participants do not
differ in exposure history 4. Cases and controls
do differ in exposure history.

Since the revolution of 1989, Romania has been
undergoing wide-ranging changes affecting all
aspects of the country including health
promotion.
This project was initiated as a
descriptive study of the health promotion
practices of Transylvania, Romania. The goal of
the research was to describe and discover the
philosophical practices driving current Romanian
health promotion practices, as well as to conduct
a needs assessment.
Thirty-eight health
professionals were interviewed with a 35question survey, then immediately followed up
with focus group discussion. In addition to the
h~alth professional survey and discussion,
villages across Transylvania were visited and 70
Romanian citizens were interviewed regarding
their perceptions concerning the current health
promotion practices. It was discovered that
there are national programs established by law
for health promotion in Romania, but allocation
?f funding for those programs is limited, resulting
in many needs remaining unmet across the
country. Insufficient labor and funding were
found to be of highest concern to the health
professionals surveyed.
Also, difficulty in
reaching rural populations was a problem.
Current health promotion activities practiced by
local health professionals were discovered to
focus on the individual as the instrument of
Other
responsibility in regards to health.
implicating factors, at the societal, political, or
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60.
Assessment of Estrogenic Activity in
Aerated Lagoon Sewage Treatment Systems.

leachate, and contribute to non point source
pollution. The Iowa Lakes Project, funded by the
Iowa Space Grant Consortium and the Roy J.
Carver Charitable Trust, has compared two
lakes in Iowa with different watershed land uses
for the past three years. The lakes are Silver
and Casey, and the following areas have been
studied at each lake: Lake water quality
parameters, runoff nutrient analysis, and
sediment phosphorus mapping. Results show
that Casey Lake is less polluted than Silver
Lake. Silver Lake has excessive phosphorus
concentrations that result in cyanobacterial
blooms throughout the summers, very high
nitrate and phosphorous levels at the runoff
entry point to the lake, and high levels of total
phosphorus in the sediment at the center of the
lake. The future goals of the project is
remediation to decrease nutrient concentrations
in the lake, education to reduce future nutrient
input, and remote sensing to analyze Iowa lakes
more efficiently.

R.B. BRINGOLF and R.C. SUMMERFELT
Iowa State University, Department of Animal
Ecology, 124 Science II, Ames, Iowa, 50014
The estrogenic potency of municipal wastewater
in aerated lagoon treatment facilities was
evaluated using concentrations of plasma
vitellogenin (Vtg) in male fathead minnows
(Pimephales prome/as).
Caged fathead
minnows were exposed for 1O to 12 days in
three lagoons that were connected in series at
each of 10 municipal wastewater treatment
facilities in central Iowa during October and
November of 2000. Plasma Vtg, quantified by
enzyme-linked immunosorbent assay, of pooled
plasma samples (n = 4 to 1O fish), was 1532
µg/mL ± 622.9 in the first lagoons (n = 9), 0.94
µg/mL ± 0.36 in the second lagoons (n = 10),
and 0.04 µg/mL ± 0.02 in the third lagoons (n =
8). The differences in mean plasma Vtg among
the first, second, and third lagoons were
statistically significant (p < 0.05). Plasma Vtg
concentration of fish in the third lagoons was not
significantly different (p = 0.990) from the control
fish (0.04 µg/mL ± 0.01 ). Variability of plasma
Vtg concentration in fish in the first lagoons was
negatively correlated with wastewater retention
time in the lagoon (p = 0.002, r = - 0.877, n = 9).
In conclusion, wastewater in the first lagoons of
the systems was highly estrogenic to fish but the
estrogenic potency decreased with serial
passage through the second and third lagoons
to a level that was not sufficient to induce
vitellogenesis in male fish.

62.
Vertical Distribution of Available
Phosphorus in a Biologically Restricted
Lake.
C.L. FIELDS and M.Z. IQBAL
University of Northern Iowa, Cedar Falls, IA
50614
Lake watersheds often play a crucial role in
phosphorus (P) cycling between the biosphere
and the hydrosphere. P arrives in natural aquatic
ecosystems as a consequence of agricultural
land use. Soil runoff P does not have an escape
route to the atmosphere. It accumulates and
stays in the bottom sediments, thereby
damaging the ecosystem.

61.
The Effects of Land Use on Surface
Water Quality.

In June 2001, sediment cores were taken from
15 sites in Silver Lake of northeast Iowa.
Extensive algal blooms characterize the lake in
late summer, lowering the dissolved oxygen
content in water (<2.0 mg/L). Currently, the lake
cannot support its designated purpose as a
recreational
facility.
The
average
P
concentration in the top 5 cm of sediment is 630
µg/gm (range: 11 µg/gm to 1.3 mg/gm). In 1O of
these 15 sites (66%), P concentration exceeds
600 µg/gm. In 11 of 15 sites (73%), a strong
concentration gradient is observed in which P
decreases with depth sediment. At these 11
sites, average P concentrations are 848 µg/gm

H.M. HENKLE and M.E. CLAYTON
University of Northern Iowa, 2234 McCollum
Science Hall, Cedar Falls, IA 50614
A large percentage of Iowa's surface water has
been designated as impaired. The water quality
of an area can be greatly impacted by the land
use practices in the watershed. Much of Iowa's
land use is agricultural and residential based.
Chemicals and sediment particles from these
areas can enter surface water via runoff and
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64.
Regional Cooling and Exhumation of
the Pelona-Orocopia-Rand Schist Terrain.

at 0-5 cm, 666 µg/gm at 10-15 cm, and 420
µg/gm at 20-25 cm . Further examining 8 cores,
the average P concentration at 30-35 cm. depth
was calculated as 293 µg/gm. It is evident from
the above results the sediment in Silver Lake is
heavily contaminated with soil runoff P. The
strong vertical gradient indicates that sediment
contamination has increased in recent years,
which has dramatically restricted biological
activities in the lake. It seems that any strategy
for restoring Silver Lake should include dredging
the sediments.

A. VUCIC and C.E. JACOBSON

Department of Geological and Atmospheric
Sciences, Iowa State University, Ames, Iowa
50011-3212.
The Pelona, Orocopia, and Rand (POR) schists
of southern California and SW Arizona are
greywacke-dominated, high PIT rocks that were
underplated beneath SW North America during
Late Cretaceous-early Tertiary "Laramide"
subduction. The schists are juxtaposed beneath
Precambrian to Mesozoic crystalline basement
across low-angle faults that generally appear to
be later exhumation structures as opposed to
the original burial faults.

GEOLOGY

63.
A Petrographic Comparison of
Basalts Erupted North and South of the Mt
Taylor-Jemez-Capulin Volcanic Lineament in
the Rio Grande Rift.

We have obtained 81 new 40 Ar/39 Ar thermal
history results from horn blende , biotite , and
muscovite from 10 schist localities extending SE
from the San Emigdio Mts. (west-central
California) to the Tank Mts. (SW Arizona). When
combined with previous 40 Ar/39 Ar results and
new U-Pb detrital zircon results from the schist,
regional patterns emerge between the time of
protolith
deposition ,
underplating ,
and
exhumation of the schist. The timing of all three
processes decreases from NW to SE. For
example, in the San Emigdio Mts., Rand Mts.
and Portal Ridge areas, the time of protolith
deposition (< 80 Ma) is comparable to cooling
ages recorded by hornblende, muscovite, and
biotite. Alternatively, cooling ages yielded by
these phases in the POR schist from SE
California (i.e., Orocopia Mts. and Gavilan Hills)
are 10-40 Ma younger than the < 70 Ma
depositional age. This divergence between
minimum U-Pb zircon ages and cooling ages
continues into SW Arizona.

M.J. HIRSCH and K.J. DE NAULT
University of Northern Iowa, Cedar Falls 50614
The Rio Grande Rift is cut by the Mt. Taylor Jemez
Capulin
volcanic
lineament.
Preliminary examination of basaltic lavas
erupted north of the lineament in the Taos
Plateau area indicate the lavas are composed of
phenocrysts of plagioclase, olivine, and
pyroxene in a glassy groundmass containing
some magnetite crystals. Basaltic lavas erupted
south of the lineament in the Albuquerque
Volcanic Field contain large phenocrysts of
olivine and plagioclase in a fine-grained ,
holocrystalline groundmass of plagioclase and
pyroxene. Tentative conclusions are that the
plagioclase , olivine and pyroxene were forming
in the magma chamber north of the lineament
and olive and plagioclase were forming in the
magma chamber south of the lineament. The
differences between each groundmass may
reflect either cooling history or chemical
variation.
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66.
A Structure Contour Map of the Top
of the Oakley Shale for Central and SouthCentral Iowa.

65.
Black River-Trenton
(Ordovician)
Unconformity in Iowa: A Tale of Sediment
Starvation,
Carbon
Isotopic,
and
Paleoceanographic Changes.

S. LAMBERTI, D. KELTNER, and S. EMERMAN
G.A.
LUDVIGSON,
B.J.
WITZKE,
GONZALEZ, and S.J. CARPENTER

L.A.
Department of Biology and Environmental
Science, Simpson College, Indianola, Iowa
50125

Iowa DNR Geological Survey and Dept.
Geoscience, University of Iowa, 109 Trowbridge
Hall, Iowa City, IA 52242-1319.

This paper presents a structure contour map of
the Oakley Shale for central and south-central
Iowa. The Oakley Shale is easily identifiable as
the only black shale in the Cherokee Group. The
structure contour map is based upon twenty drill
cores obtained by the Iowa Geological Survey
Bureau and our measurements of the elevations
of thirteen outcrops with an altimeter. The
Oakley Shale dips to the SE in Dallas and
Madison Counties, to the SSW in Warren and
Polk counties, to the SW in Clarke, Lucas,
Marion and Wayne Counties, to the S in Monroe
and Appanoose Counties, and to the SE in
Wapello and Davis counties. The total relief on
the Oakley Shale is 251 feet. The structure
contour map suggests the existence of a
stratigraphic trap in northern Polk County, which
could be a possible storage area for natural gas
near the major metropolitan area of Des Moines.
Further work will involve determining whether
the structure contour map is consistent with the
axis of maximum compression as deduced from
the conjugate set of joints measured at six
outcrops in Dallas, Marion, Polk and Warren
Counties. Results will be reported at the
meeting.

A Turinian positive 813 C excursion in the
Quimbys Mill Mbr of the Platteville Fm, and a
Chatfieldian positive 813 C excursion in the
Guttenberg Mbr of the Decorah Fm, both occur
in
shoreward
units
bordering
the
Transcontinental Arch that downlap southward
to widespread complex hardground surfaces in
more offshore areas of the Upper Mississippi
Valley region. The Turinian excursion occurs
below the position of the widespread Deicke Kbentonite,
and
downlaps
to
submarine
disconformity DS1 of Kolata et al. (2001; GSA
Bull. 113:8:1067-1078).
The Chatfieldian
excursion occurs above the position of the
Elkport K-bentonite, and downlaps to submarine
disconformity DS2 of Kolata et al. (2001 ).
Kolata, Huff, and Bergstrom (ibid.) equated
these surfaces to the M3-M4 and M4-M5
sequence
boundaries
of
Holland
and
Patzkowsky
(1997;
JSR
67:250-263),
suggesting that they originated from upwelling of
open ocean waters below a pycnocline in the
Sebree trough onto the epeiric sea floor.
Proposed counterclockwise circulation of these
cold, nutrient-rich bottom waters accords well
with the regional pattern of condensation of
Turinian and Chatfieldian strata in Iowa. Given
that these processes are tied to a long-term
Ordovician greenhouse-icehouse transition, do
(1)
positive
carbon
isotope
coincident
excursions, (2) burial of marine organic matter in
more shoreward locations, and (3) complete
shut-off of carbonate accumulation in deeper
epeiric sea settings relate to oscillations in
thermohaline circulation in the lapetus Ocean?

67.
The Fort Dodge Group: A Jurassic
Outlier in North-Central Iowa.
R.R. ANDERSON
Iowa
Department of Natural
Resources
Geological Survey Bureau, 109 Trowbridge Hall,
Iowa City, IA 52242-1319
The Fort Dodge Group is a Jurassic outlier,
restricted to a 40 km 2 area of northern Webster
County, and lying over 400 km east of the main
body of Jurassic rocks. The group includes a
basal fluvial conglomerate and sandstone,
overlain by a very pure, economically important
gypsum bed, reaching a maximum thickness of
10 m. It is capped by a mudstone and sandstone
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atrazine (a s-triazine) in the clay interlayer,
producing a confined effect. The confined
surfactant (Brij
35)
oxidized, producing
carboxylic acid. The pure surfactant was shown
to be stable under ambient conditions even at
pH "" 0. However, when the surfactant entered
the clay interlayer, the former hydrolyzed and
then oxidized. Oxidation of such surfactants
requires strong-concentrated-reagents, e.g. ,
periodic acid. However, our data showed that
the clay interlayer catalyzed this reaction in the
presence of light under ambient conditions. This
process reduced the clay surface pH to
approximately 3 and atrazine readily hydrolyzed
(inactivated).

red bed sequence with a thickness in excess of
25 m. The dominance of reworked limestone
clasts in the basal fluvial sequence is rare in Iowa
and suggests deposition in an arid environment.
The gypsum displays no significant lateral
variation in composition or structures (suggesting
deposition far from an active shoreline in a much
larger pre-erosion basin), and the 89%-96%
CaS04- 2H 2O
content
strongly
suggests
precipitation from seawater.
The gypsum is
characterized by suite of solution-enlarged joints,
most prominently developed in areas where the
overlying red-bed sequence is thin or absent.
There is no evidence of a significant unconformity
or extensive erosion of the gypsum surface prior
to deposition of the upper red-bed sequence.
The red-bed rocks include calcareous green-gray
mottled red mudstones (dominantly illite and
kaolinite) with thin, sandy beds and thicker
discontinuous to continuous sandstone beds
(interpreted
as
a
fluvial
sequence).
Palynomorphs from the gypsum and regional
stratigraphic analysis suggest an Oxfordian (early
Upper Jurassic) age for the Fort Dodge Group.

69.
pH
and
Redox
Effects
on
Monovalent/Diva-lent
Cation
Exchange
Chemistry in Smectitic Alluvial Soils.
L.S. SONON and V.P. EVANGELOU
Iowa State University, Ames, IA 50011-1010
Partitioning of cations, e.g., K+, NH/, Ca2+, etc.,
under equilibrium conditions between soil and
soil-solution phases help us predict nutrient
availability to plants among many other
processes concerning fate of ions in soil.
Factors of pH and redox, recognized to have
significant potential influence on partitioning of
cations in soil, were investigated on low charge
smectitic soils of Iowa with respect to K-Ca and
NH 4-Ca exchange reactions. All exchange
systems under various treatments showed
monovalent cation preference except in the NH 4Ca at high pH and high redox in which the
cations showed nearly equal affinity throughout
the entire soil surface.
Most of the Kvs
(Vanselow selectivity coefficients) were biphasic
suggesting the presence of two classes of
sorption sites: low and high affinity sites. This
implied that a portion of the sorbed monovalent
cation was strongly held and was not
exchanging with the soil solution. The low
surface electrical potential at low pH coupled by
a low redox resu lted in extremely high selectivity
for monovalent cations particularly at low
fractional load (EK or ENH 4 < 0.2) . As the pH of
the soil was increased to near neutral, selectivity
of monovalent cations diminished; most of the
systems
approached
ideal
solid-solution
behavior. The ramifications of these findings

68.
Clay Confined Chemistry and Its Role
in Sorption and Acid Hydrolysis of Organic
Compounds.
V. EVANGELOU and M. ECKERMAN
Iowa State University, 2505 Agronomy Hall,
Ames IA 50011-1010
Organic chemicals in soil decompose via an
abiotic mode and a biotic mode. The two modes
are believed to work synergistically. For
example, when s-triazines (a group of
herbicides) are applied to agricultural fields two
major processes affect them: sorption on soil
surfaces, and microbial transformations/degradation. The chlorinated-forms of s-triazines
undergo microbial hydrolysis in soil by replacing
the Cl atom with OH. Microbes rapidly degrade
the hydroxy-triazine. However, s-triazines are
applied on the field as a mixture of active
ingredient and nonionic surfactants. Recently, in
our laboratory we demonstrated a confinedchemistry phenomenon in 2:1 expanding clays
loaded with atrazine and a nonionic surfactant.
We noticed that Brij 35 [(C1 2H25 {C2H4O}23OH), a
nonionic surfactant, entered the interlayer of the
2:1 expanding clay minerals. We then observed
that the surfactant formed a complex with
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with respect to cation bioavailability and
production of contaminants will be discussed.

71.
Distribution of Pleistocene Proboscidean Remains in Iowa.

70.
Monovalent Cation Confinement and
Indirect Evidence of Tactoid Formation.

A.C . HOLVEN

University of Northern Iowa, Cedar Falls, IA
50614

J . PILS and V.P. EVANGELOU
Iowa State University, 2401 Agronomy Hall,
Ames, IA 50011

Over the past 150 years mastodon and
mammoth remains have found and recorded in
museums and academic institutions across
Iowa. This research consolidates the records of
existing proboscidean fossil remains that have
been recovered within the state of Iowa into a
single directory. Species represented in this
directory are imperial mammoth (Mammuthus
imperator), Columbian mammoth (M. columbi),
woolly mammoth (M. primigenius), and the
American mastodon (Mammut americanum).
Approximately 700 Pleistocene proboscidean
fossil
specimens have been cataloged.
Proboscidean fossils have been recovered from
76 of Iowa's 99 counties. Fossil remains most
likely have been found in the other 23 counties,
but they have not been documented.

Changes in soil/water suspension chemistry
induce selective soil colloid dispersion. The
mechanisms governing colloidal dispersion
behavior are associated with interlayer
expansion and double layer swelling of
expandable clays as a function of type and clay
surface cationic load.
The classical DLVO
theory predicts that high ionic strength
compresses the electric double layer of soil
colloidal surfaces, hence flocculation is induced.
Furthermore, upon increasing monovalent cation
concentration ratios (CRx=X+/[Ca+] 112 where
X=NH/, Na+ or K+) DLVO predicts an increase
in osmotic pressure in the electric double layer,
hence soil colloid dispersion. However, a clay
surface phenomenon that the DLVO theory may
not predict but the particular phenomenon is
expected to influence clay colloid dispersion is
the potential of monovalent cations, e.g. K+ or
NH/, to collapse the interlayer space of 2:1
clays, e.g., Iowa smectites, and form "tactoids"
or stable clay-stacks. Collapsation of 2:1 clay
interlayers is known to occur in certain
homoionic 2:1 clays, e.g., K-clays or NH 4 -clays
or mixture of the two, but there is no evidence in
the literature that interlayer-collapse may also be
induced by partial monovalent cation load. This
phenomenon would have large ramifications on
K and NH 4 fixation or confinement and mobility
of soil colloids hence transport of nutrient or soilclay colloid-associated contaminants. We intend
to provide evidence of K- or NH 4 -induced 2:1
clay tactoid formation by partial monovalent
cation loads.

Mammuthus remains make up 59 percent of the
directory and Mammut remains make up 31
percent of the directory. The remaining 1O
percent are labeled as proboscidean.
94.7
percent of the directory is consist of molars
(46.7%), tusks (10.2%), vertebrae (8.2%), ribs
(6.6%) , mandibles (4.8%), scapulae (3.2%),
unidentified limb bones (3.1 %), femuri (2.3%),
humeri (2.3%), unidentified bones (2.3%), tibia
(2.0%) , skulls (1.5%), and ulnae (1.5%).
Mastodon remains are mainly found in drainage
central,
and
systems in the western,
southeastern Iowa. Mammoth remains are more
widespread across the state with high
concentration along the western edge of the
state and in the northern counties (above
Interstate 20) whereas mastodon remains are
sparse in the northern counties.
There is no evidence for Paleo-Indian hunting or
scavenging of proboscidean remains. Clovis
culture was established in Iowa and probably did
hunt mammoth and mastodon at the end of the
Pleistocene. However, when most of Iowa's
Pleistocene mammals were being catalog
around the 1900s' little was known about Iowa's
Paleo-Indian culture hunting these animals.
Thus not much attention was focused on human
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modification of mastodon and mammoth
remains. There is a need for re-examination of
Iowa's proboscidean collections for verification
of existing taxonomic classification and to
examine for modifications by Paleo-Indians.

related to the depositional environment. Nine
samples of soil were collected from each of
Iowa's five sand prairie state preserves: Behrens
Ponds and Woodland, Cedar Hills Sand Prairie,
Kish-Ke-Kosh Prairie, Marietta Sand Prairie and
Rock Island. The mud was washed out and the
sand fraction sorted according to 18 sieve sizes.
Preliminary results for the traction/saltation
transition are 0 = 0.72 (Behrens Ponds), 0 =
1.07 (Cedar Hills), 0 = 1.28 (Kish-Ke-Kosh), 0 =
0.89 (Marietta) and 0 = 0.51 (Rock Island). The
saltation/suspension transitions are 0 = 2.50
(Behrens Pond) , 0 = 2.33 (Cedar Hills), 0 = 3.75
(Kish-Ke-Kosh), 0 = 2.70 (Marietta) and 0 = 1.55
(Rock Island). Percentages of the sand fraction
in the suspension population are 6.6% (Behrens
Ponds) , 30.7% (Cedar Hills), 0% (Kish-KeKosh), 3.9% (Marietta) and 42.3% (Rock Island).
By contrast, Visher (1969) found 0 = 1.0-2.0
(traction/saltation transition), 0 = 3.0-4.0
(saltation/suspension transition) and 1-3% in the
suspension population for dune sands. The
above results are consistent with formation of
the sand prairies by eolian transport through
grass.

72.
Morphological Analysis of Millepora
Collected from San Salvador Island,
Bahamas.
J. LEONARD
Cornell College, Mt. Vernon, IA 52726
Although two species of the fire coral Millepora
are recognized in the tropical western Atlantic,
colonies of this hydrozoan exhibit extensive
variation in their morphologies. The purpose of
this study is to determine whether selected
colony morphotypes are matched by genetic
isolation. Colonies of the two described species
of Millepora found in the Bahamas, M. alcicornis
and M. complanata, representing a variety of
growth forms were collected from several sites
at varying depths along the coast of San
Salvador Island, Bahamas. Morphological
analysis, which is currently ongoing, followed
that described in the taxonomic literature.
Measurements included colony form, density
and diameters of gastropores and dactylopores,
presence or absence of ampullae, and surface
texture. DNA fingerprint analysis of the
specimens was carried out using RAPD.
Preliminary results suggest two different DNA
signatures, however, some of the samples
collected exhibit DNA fingerprints representative
of both of these two signatures. The genetic
data require larger sample sizes and await
comparative results of ongoing morphological
analysis.

73.

74.
The Control of the Nitrogen Cycle as
a Mechanism for the Self-Organization of
Prairie Ecosystems: Preliminary Studies at
Rolling Thunder Prairie State Preserve,
Warren County, Iowa.
N. ALLEN and S. EMERMAN
Department of Biology and Environmental
Science, Simpson College, Indianola, Iowa
50125
We consider a model of a prairie as a selforganizing ecosystem that resists the invasion of
forest by maintaining a soil with insufficient
nitrate for woody invaders. The prairie keeps soil
nitrate low by including a microbial population
that keeps any excess nitrogen in organic form.
The model predicts lower soil nitrate levels in the
prairie upslope from the prairie/forest boundary.
Eleven transects of surface measurements of
soil nitrate at Rolling Thunder Prairie State
Preserve, Warren County, Iowa, in October November, 2001, yielded [NO 3-] = (10±2) g/L (10
m downslope from boundary), (9±1) g/L (5 m
downslope from boundary) , (6.2±0.7) g/L (5 m
upslope from boundary), (6.2±0.9) g/L (10 m
upslope from boundary) . Measurements at 30-

The Origin of Iowa's Sand Prairies.

L. ANDERSON, 8. DEPEW and S. EMERMAN
Department of Biology and Environmental
Science , Simpson College, Indianola, Iowa
50125
A classic paper by Visher (1969) showed that
log-probability plots of sand size distribution
show three straight lines corresponding to the
traction, saltation and suspension populations.
The truncation points between the lines can be
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cm depth yielded [N0 3-] = (4.9±0.5) g/L (10 m
downslope from boundary), (6.0±0.5) g/L (5 m
downslope from boundary), (4.6±0.5) g/L (5 m
upslope from boundary), (4.7±0.7) g/L (10 m
upslope from boundary). Measurements will be
repeated in the spring and reported at the
meeting.

76.
Groundwater Quality Trends in
Three Riparian Buffers in the Bear Creek
Watershed (1996-2002).
C.A. THIMMESCH, W.W. SIMPKINS, R.C.
SCHULTZ and T.M. IS EN HART
Dept. of Geol. and Atmos. Sciences, Iowa
State
University, Ames, IA 50011

75.
Four Thermodynamic Models for
Explaining Ion Acquisition by Plants:
Molecular and Macroscopic Support.

In the Bear Creek watershed in central Iowa,
groundwater quality has been monitored in 41
water table monitoring wells within three 20-mwide multi-species riparian from August 1996 to
present.

M.M.H. ECKERMAN, V.P . EVANGELOU and L.
SONON

Iowa State University, 2505 Agronomy Hall,
Ames IA 50011-1010

Samples have been collected and analyzed for
N0 3-N, Cl, temperature, specific conductance,
alkalinity, dissolved oxygen (DO) and dissolved
organic carbon (DOC).

Soil nutrient requirements for optimizing crop
production has always been under investigation
because of the soil's physical-chemical
complexity.
Such investigation commonly
involves long-term field trials in order to
establish correlation between yield and soil
extractable nutrients.
Extractable refers to
nutrients obtained from soil using various
extractants, e.g ., ammonium acetate, Bray 1,
etc.
However, the results are less than
satisfactory because extractability-bioavailability
relationships do not represent soil intrinsicIn this presentation, the
based properties.
thermodynamic approach will be used as the
basis for four models predicting soil nutrient
bioavailability i) soil-trough equilibrium model, ii)
soil-trough equilibrium kinetic model, iii) soiltrough non-equilibrium kinetic model and iv)
global
~µ/rue
hypothesis-based
model.
Verification and/or limitations of these models
will be presented providing molecular and
macroscopic data (greenhouse and/or field
data). Furthermore, the use of these models as
means of improving or generating new plants
through molecular genetics for nutritional or
phytoremediation purposes will be discussed.

Nitrate concentrations in groundwater decreased
from the field to the creek during the study
period. Mean values at each site decreased
from the field edge to the stream (Risdal North:
8.78 mg/L to 4.49 mg/L; Risdal South: 5.24 mg/L
to 4.90 mg/L; Strum: 11.77 mg/L to 5.78 mg/L).
Mean Cl concentrations ranged from 11 .3 mg/L,
19.3 mg/L and 15.27 mg/L at the field edge to
15.67 mg/L, 23.75 mg/L and 13.37 mg/L at the
creek edge, respectively at the 3 sites.
Denitrification at the water table is probably
responsible for the decrease in nitrate.
However, Bear Creek may be the source of Cl to
groundwater adjacent to the creek.
POSTERS
77.
Properties
Motions.

of

Vertical

Ground

A.M. NIGHTENGALE, I.A. BERESNEV, and
W.J. SILVA
Iowa State University, 253 Science I, Ames,
Iowa, 50011
The current engineering approach to simulating
site-specific vertical ground motions starts with
rock-outcrop horizontal motions, converts them
into vertical components using an empirical V/H
ratio for response spectra, and propagates the
resulting motion through the soil column as a
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vertically incident P-wave. In the absence of
data on strain-dependent soil properties in
compressional deformation, strain compatible
shear-wave properties from the horizontalcomponent analyses are utilized. This approach
makes two assumptions: (1) that the vertical
motions
are
primarily
composed
of
compressional waves and (2) That straindependent material properties in shear
be
extrapolated
to
deformation
can
compressional
deformation.
First,
we
investigated the ratio of SV- to P-wave spectra
of the vertical component of ground motions
from significant recent California earthquakes to
find the wave type predominantly contributing to
vertical motions in the frequency range of 0.5 to
12.5 Hz. The results indicate that shear waves
dominate the vertical motions at frequencies up
to approximately 1O Hz, above which the
contribution of compressional deformation is
approximately as strong or greater. This result
holds for both soil and rock sites. Second, using
the data from the KiK-net borehole arrays in
Japan, we estimated the nonlinearity in
compressional deformation by studying P-wave
amplification at variable amplitude levels.
Frequency shifts, and in some instances
reduced amplification compatible with the
hysteretic softening type of nonlinearity known
for shear waves, is found as the amplitude of
compressional strain increases.

78.
Vertical Distribution of Nitrate in the
Sediments of Silver Lake.

H.J. BAILEY, C.L. FIELDS, A.N. HOUGE, M.Z.
IQBAL, and E.J. BROWN
Geology Department, University of Northern
Iowa, Cedar Falls, Iowa 50614
Silver Lake in Northeast Iowa is a biologically
restricted lake that does not support its
designated use as a recreational facility. Due to
the concern for the future of the lake by the area
residents, an extensive investigation on the lake
was conducted in the summer of 2001. The
main objective of this study was to see if a
vertical gradient of nitrate was present in the
sediments of the lake.
In June 2001, sediment cores were taken from
15 sites in Silver Lake. Nitrate was detected in
12 of the 15 sites. Five of these cores (41. 7%)
show a concentration gradient decreasing
downward, which is not enough evidence to
show a lake-wide distribution of nitrate. The
average N03 concentration in the top 5 cm of
sediment is 93.39965 µg/gm (range: 1.803
µg/gm to 733.087 µg/gm). At 7 of these sites
the average NO3 concentration between 5 and
10 cm is 197.13677 µg/gm (range: 4.429 µg/gm
to 538.66 µg/gm). At 11 of these sites the
average NO3 concentration between 1O and 15
cm is 104.1797 µg/gm (range: 2.261 µg/gm to
331.057µg/gm). The results indicate that there
are pockets of high NO 3 concentrations in the
sediments. The highest concentration is located
in an area that is adjacent to a livestock farm.
These studies suggest that any strategy for
restoring Silver Lake should include dredging
the sediments.

The results of this study suggest that for most
practical applications, vertical motions can be
modeled as non-vertically propagating SVwaves. This could be implemented through
conventional
one-dimensional
horizontalcomponent modeling using SHAKE and the
application of empirical depth-dependent V/H
correction factors to account for an inclined
propagation path. At high frequencies, vertical
motions may have to be modeled as nearvertically propagating P-waves, with straindependent properties specifically developed for
compressional deformation: however, these
frequencies may be of lesser importance for
design applications.
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presentation includes an explanation of the
rationales of the two programs, lists their
advantages and disadvantages, and provides
results and examples from both programs. The
presented observations and conclusions are
based on a six-month teaching experience in
both programs in a public school district, which
has about 60 English language learners in grade
levels form kindergarten to sixth grade.

INORGANIC CHEMISTRY

79.
Optimization of the Chemiluminescence Reaction of Acridinium-Ester Labeled
Antibodies for Post-Column Detection in
HPLC.

W.S. REITER and D.S. HAGE

81.
Importance of
Language Acquisition.

Iowa Wesleyan College, 601 North Main St.,
Mount Pleasant, IA 52641

Age

in

Second

J.D. HOUCHIN and M. LOFTON

This study focused on optimizing the
chemiluminescence reaction of acridinium-ester
labeled antibodies for post-column detection in
high-performance
liquid
chromatography.
Factors that were examined included hydrogen
peroxide, sodium hydroxide, and surfactant
concentrations when measuring luminescence
by either a benchtop luminometer or a postcolumn reactor.

Iowa Wesleyan College, Mt. Pleasant, IA 52641
This study investigates the importance of age in
a second language acquisition. This experiment
is to help prove by theory that age does reflect
the learning ability of an individual. We believe
younger children learn faster than older children.
We investigated our idea by experimenting with
4 students. Student A is the oldest at age 11,
student B is age 9, and students C and D are
both age 7. All four of these students are not
familiar with the flash cards that were used.
Students will learn the names of all 20 cards.
The spelling of the word is on 10 of the cards
that match the pictures. After working with each
student the time spent and the days it takes
each student to learn the cards were recorded.
The results will be analyzed and statistically
evaluated to see if the investigation hypothesis
wax correct.

Studies
performed
using
a
benchtop
luminometer
gave
a
maximum
chemiluminescence signal at 0.08% hydrogen
peroxide and 0.5 M sodium hydro~ide
concentrations. Similar results were obtained
with a post-column reactor, in which maximum
light production occurred at 0.08% hydrogen
peroxide and 0.75 M sodium hydroxide
concentrations.

PSYCHOLOGY AND LINGUISTICS

ZOOLOGY
80.
Pullout vs. Full Immersion Program:
Which is More Efficient in Teaching English
as a Second Language.

82.
The Ecology and Conservation of the
Timber Rattlesnake ( Crotalus Horridus) in an
Agricultural Landscape: Preliminary Results.

D.Z. HRISTOVA-HOLLENBECK
Mt. Pleasant Community School District, Mt.
Pleasant, IA 52641

J. PARMELEE* and P. FRESEt
*Simpson College, Department of Biology, 701
North C. Street, Indianola, Iowa, 50125
tNatural Resources Conservation Service, 510
E. Hwy 136, Albany, Missouri, 64402

This paper is a comparison of two programs of
teaching English as a second language: a pullout from the regular/mainstream/ classroom
similar to other resource programs, and a full
immersion program where students spend half
of the school day in an ESL classroom, working
primarily on their English language skills. The

Timber rattlesnake populations have been
declining throughout the species' range,
including Iowa. We initiated a radio-telemetry
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study to gather information that can be used to
develop a plan to conserve the remaining timber
rattlesnake populations in Iowa. Snakes were
surgically implanted with radio transmitters and
followed throughout their active season to gather
data on their movements, habitat preferences,
and behavior.
Locations of animals were
recorded with a GPS unit twice a week from May
through September 2001. We found that 42% of
snake locations were in edge/shrub habitat, 24%
were in woodland habitat, and 34% were in
grassy/open habitat. Average canopy coverage
Dominant vegetation at snake
was 60%.
locations consisted of oak trees, dogwood
shrubs, and brome grass. Average home range
(minimum convex polygon) of six snakes was
2.4 hectares. Mean straight-line distance moved
was 417 m and maximum straight-line distance
moved was 500 m. Timber rattlesnakes in
Madison County, Iowa, tended to have smaller
home ranges and move shorter distances than
timber rattlesnakes in eastern populations.
General habitat favored by C. horridus in
Madison County was a savanna type natural
community.

material in all 6 sponges. In all the spicular
skeletal material is deposited in tree-ring like
layers around an axial canal. Density was similar
in all sponges (range 2.05 - 2.24 g/cc) and
similar to the density of pure SiO2 at 2.205 g/cc.
Thermal analyses showed that for some
sponges a Tg event was evident from 425-545°
C, and that all showed a dramatic "exothermic
event" occurring from 905-1010° C, possibly due
to a partial crystallization at this temperature.
Chemical studies showed that the % Si in all
sponges was similar and did not differ
significantly between demosponges and the
hexactinellids (Mann-Whitney test, P = 0.93, ns).
Major trace elements present included Ca, S,
Mg, K, Na, Al, and Cl (approx. 3% by weight);
along with the SiO2 and water (10-14% of the
skeleton by weight) , these comprised 99.5% or
more of spicule chemical content.
84.
Humeral Shape and its Relation to
Burrowing in Moles.
A.L. RISLEY, J.L. WHITE, and H.P. WHIDDEN

Dept. Biology, Augustana College, Rock Island,
IL 61201

83.
Physical and Chemical Analysis of the
Glassy Skeletons in Six Marine Sponges
Representing
Two
Sponge
Groups
(Demospongiae and Hexactinellidae).

Members of the family Talpidae (moles) exhibit a
diversity of lifestyles as well as extensive
modifications of the forelimb, pectoral girdle, and
sternum. The humerus in particular is quite
variable in shape within the family. Digging
moles use a lateral stroke, in which M. teres
major retracts the abducted and medially rotated
humerus. We attempt to describe and quantify
differences in humeral morphology in moles
exhibiting different degrees of fossoriality to
assess how shape is correlated with function.
We digitized landmarks on images of humeri of
Sea/opus aquaticus, Parascalops breweri,
Scapanus townsendii (all fully fossorial) ,
Condylura cristata (fossorial/aquatic) , and
Neurotrichus gibsii (semifossorial) . Thin-plate
splines relative warps analysis was used to
evaluate shape differences among humeri by
determining how much each specimen deviates
from the mean reference configuration. Relative
warp one accounts for the majority of variation
among taxa, and is influenced by relative length
and width of humeral shaft, angle of humeral
head, and length and width of muscular
processes such as deltoid tuberosity, teres
tubercle, and medial and lateral epicondyles. As

F. SANDFORD
Coe College, Cedar Rapids, IA 52402
The glassy skeletons of six different sponges
were examined and compared. The operating
hypothesis was that testing might reveal
differences in the nature of the amorphous
hydrated
silica
skeletal
material
for
Demonsponges and Hexactinellids that was
taxonomically useful. Physical characteristics
studied were SEM, glass density, thermal
analyses and glass transition temperatures, and
IR spectra. Chemical determinations of SiO 2
content and of trace elements were made by
both inductively coupled plasma optimal
emission spectroscopy and energy dispersive Xray florescence.
Except for one noticeable difference, results
showed a great similarity in the physical and
chemical composition of the glassy skeletal
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We found a decline of about 50% in telomere
length from hatching to an average age of 25
years. Furthermore, studies of cultured cells
showed that fibroblasts from hatchlings undergo
about twice as many replications (CPDs) as do
those from 25 year olds. These observations
support the hypothesis that turtle lifespan may
be regulated by telomere length.
However,
cultures of skin fibroblasts from an old specimen
of the longer lived snapping turtle (Chelydra
serpentina) have more than doubled the number
of replications reported for juvenile Galapagos
tortoises. Several tests for cell transformation
indicate no sign of malignancy or pending
senescence.
The vigor of these cells and
number of replications suggest that this cell line
is immortal. Furthermore, we have determined
that telomerase levels have increased from
undetectable at 157 CPDs to very strong at 191
CPDs. The culture has now passed 265 CPDs
with replications occurring at a continued
constant rate. A culture of skin fibroblasts from
a juvenile blue racer ( Coluber constrictory has
passed 124 CPDs and also shows no sign of
loss of vigor or transformation.
Reptiles
therefore may have a mechanism tor partial
transformation, generating cells for tissue repair
without transformation to malignancy.

the lever arm for M. teres major, the teres
tubercle of fossorial moles is particularly
expanded distally and medially, reflecting the
increased power of humeral retraction during the
lateral stroke.

85.
Landmark
Analysis
Identification of Iowa Sorex.

for

the

D.E. PEARSON and H.P. WHIDDEN
Dept. Biology, Augustana College, Rock Island,
IL 61201
Two species of shrews presently found in Iowa,
the Masked Shrew ( Sorex cinereus) and
Hayden's
Shrew
(S.
haydem),
are
morphologically
similar
and
difficult
to
differentiate.
Previous morphometric studies
have distinguished these two species using
univariate
and
multivariate
analyses
of
traditional cranial measurements.
These
methods have been effective for most
specimens, but some individuals appear
intermediate and are impossible to identify to
species. An alternative technique , landmark
morphometric analysis, calculates differences in
landmark coordinates to identify subtle changes
in shape. We placed 14 landmark points on
digital photographs of the crania of Masked and
Hayden's shrews from Iowa, Illinois, Nebraska,
and South Dakota. Relative warps analysis
sorted these specimens into two groups that
correspond
to
traditional
morphological
classifications.
Landmark
morphometric
analysis
shows
promise for successful
identification of these two species.

86.
Immortal
Implications.

Cell

Lines
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87.
Thermal Environments and Habitat
Selection in the Ornate Box Turtle (Terrapene
Ornate Ornate).
R. NIEUWENDAAL, B. COMITO, L. MARTIN, R.
STOKES, N. BERNSTEIN, and R. BLACK
Department of Biology, Mount Mercy College,
Cedar Rapids, IA 52402 and Department of
Biology, Cornell College, Mt. Vernon, IA 52314

Reptiles,

Ornate box turtles were tracked by radio
telemetry during the summer of 2001. Every
other day, habitat choice and degree of cover
above the turtle was noted. In addition, each
turtle wore a temperature datalogger that
recorded temperature every hour. Turtle models
with the same dataloggers were placed in
various habitats that the turtles utilized.
Preliminary analysis indicates that turtles
avoided direct exposure to the sun for most of
the year and that they experienced a narrower
range
of
temperatures
than
exposed
environments.

J.CHRISTIANSEN 1 , J. JOHNSON 2 , E. HENDERSON3, B. BUDKE 1 , and M. LYNCH 3
1 Department

of Biology, Drake University, Des
Moines, IA 50311
2 Department
of microbiology, Des Moines
Univ., Des Moines, IA 50312
3 Department of Zoology and Genetics, Iowa
State Univ., Ames, IA 50014
We studied the short-lived turtle, Kinosternon
flavescens to determine if evidence supported a
link between telomere length and turtle lifespan.
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88.
Effects of Spring Burns on Soil
Temperature as Related to Emergence from
Hibernation of Ornate Box Turtles (Terrapene
Ornata Ornata).

evidence for concern for this insect at Prairie
Coteau.

90.
Population Assessment and Habitat
Preference of Tsetse Flies ( G/ossina Spp.)
Following
the
August
2001
Tsetse
Suppression Program in the Serengeti
National Park, Tanzania.

A. WHITTERS, N. BERNSTEIN, and R. BLACK
Department of Biology, Mount Mercy College,
Cedar Rapids, IA 52402 and Department of
Biology, Cornell College, Mt. Vernon, IA 52314

A.I. MCCORD

In Fall, 2000, an area was chosen that was
known to be used by wintering ornate box
turtles. The area was gridded into 1O equal units
with a buffer between each unit. In each unit, 3
sets of temperature recording dataloggers were
buried. Each set contained a datalogger at
depths of 1 m, 0.5 m, and just below the surface,
and each datalogger recorded temperature
hourly. In early April, we randomly selected 5 of
the units for burning. Turtles began emerging
from hibernation in mid-April, and we compared
the temperatures between burned and unburned
areas at various depths to see if burning
affected
emergence
from
hibernation.
Preliminary analysis indicates few differences in
soil temperatures at all depths when the two
treatments are compared.

Grinnell College, P.O. Box 08-59, Grinnell, IA
50112
The increasing incidence of tsetse-transmitted
Human Trypanosomiasis (African Sleeping
Sickness) in visitors to and residents of the
Serengeti
region
necessitated
the
implementation of a tsetse ( Glossina spp.)
population suppression program in the Serengeti
National Park (SNP), Tanzania. This study
examines the concentration of tsetse flies
(G/ossina spp.) in 38 locations in the SNP using
mobile target transects two months following the
initiation of the suppression program in August
2001 . The data suggest that the suppression
program has successfully reduced the tsetse fly
population in the SNP and that significantly
higher concentrations of tsetse flies inhabit
woodland, woodland kopje, riverine woodland ,
and transition areas than grassland habitats.
The methods presented here provide a basis for
continued monitoring of the tsetse fly population
in the SNP.

89.
The Status of the Poweshiek
Skipperling (Oarisma Poweshiek) at Prairie
Coteau in Pipestone County, Minnesota.
D. SCHLICHT
Iowa Lepidoptera Project,
Center Point, IA 52213

1108 First Ave.,

POSTERS
91.
Study of the Small Decapod Crabs
Pinnixa Chaetopterana and Polyonyx Gibbesi
that Live as Symbionts in the Tubes of the
Chaetopterus
Marine
Polychaete
Variopedatus.

In 1986 Prairie Coteau Scientific and Natural
Area, Pipestone County, Minnesota was
purchased by the Minnesota DNR and moved
from management by grazing to a regime of fire
management with some mechanical removal of
weedy plants. Butterfly surveys were carried out
on transects across the 133 ha. in 1988, 1989,
and 1990 by Gerald Selby. The Poweshiek
Skipperling (Oarisma poweshiek) was found and
recorded along those transects.
Follow-up
surveys were completed in 1995, 1996 and 2000
by this investigator, at which time encounters
with the species had varied little from a high of
79 on a single day near the peak of the flight
period in 1990 to 74 in 1995 and 81 in 1996.
Unlike other skippers on this site there is little

W. BOWER and F. SANDFORD
Coe College, Cedar Rapids, Iowa 52402
A population of the marine worm Chaetopterus
variopedatus was sampled off the coast of Dog
Island, Florida in the N. Gulf of Mexico for four
years in January (1999-2002). The worm is
typically found in shallow tidal zones in mud or
sand substrates where it constructs a parchment
U-shaped tube. Two species of small decapod
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93.
Scientific and Public Health Issues
with Bioterrorism Agents.

crabs, the pinnotherid Pinnixa chaetopterana
and the porcellanid Po/yonyx gibbesi commonly
live in the tubes, in a symbiotic relationship
described as commensalistic. Sixty-five tubes
were collected and examined; each contained
an adult worm. Two tubes had no crabs, 8
contained a single crab, 50 contained two crabs,
4 had three crabs, and 1 had four crabs for a
total of 124 crabs. Of these, 30 (24%) were P.
gibbesi ( 13 males, 17 females, six ovigerous,
one with 1180 eggs) and 94 (76%) were P.
chaetopterana (45 males, 49 females , 13
ovigerous). Three tubes (4.6%) contained crabs
of both species. Tubes containing only P.
gibbesi usually contained a male-female pair
(59%) or a single female (29%), whereas most
tubes with only P. chaetopterana contained a
male-female pair (91 %). Our Polyonyx-Pinnixa
ratio of 24:76 was more similar to reports for
these two crabs off Massachusetts (22:78) than
Clearwater, FL (83:17).

B. LARSEN
Des Moines University, 3200 Grand Ave., Des
Moines, IA 50312
Living biological agents for the purpose inflicting
harm on human beings and causing terror has
gained attention due to recent events that have
raised the status of Bacillus anthracis as a
potential threat. In this environment, nonscientists are seeking scientific knowledge and
scientists are trying to provide accurate
information to citizens. Biological agents
intended as weapons of mass destruction may
be less sophisticated and potentially effective.
Bacillus anthracis is probably the most
accessible and useable agent for terrorists .
Advantages of anthrax as weapon is stability
and transportability of spore and the unfamiliarity
of health workers with inhalation anthrax. Public
health concern is for environmental testing, rapid
identification of an attack, stockpiling antibiotic
and widespread vaccination .

BIOTERRORISM SYMPOSIUM

92.
A Brief History of Biological Warfare
or Some of the Things You Didn't Want to
Know About.

94.
Iowa's
Bioterrorism.

Agricultural

Response

to

N. HARTWIG

J.E. HOLLENBECK

Iowa State University, Ames, IA 5001 O

Iowa Wesleyan College, Mt. Pleasant, IA. 52641

He will discuss the risk of bioterrorism and the
introduction of foreign animal diseases into
Iowa. Hartwig will discuss the vulnerability of
livestock production systems and the preventive
measure that are in place or planned. Finally,
strategies for intervention and the improvements
that are needed to reduce the threat of
bioterrorism to the livestock industry and to
foods of animal origin will be addressed.

This is a twenty-minute overview about the
history of biological warfare beginning with the
dawn of history to the modern delivery systems
of present day history. Biological warfare has
long been a dirty little secret bid from the public,
yet readily deployed by warring nations
intentionally and with purposeful objectives.
Biological warfare began by fouling the water
and food supplies of early warriors throughout
the world. The American Revolution experienced
biological terrorism from British Redcoats
sending small pox infected citizens into the
many colonial villages and towns. Later
applications of using disease in war were
improved by the discovery of culturing and
enhancing the lethality and the viability of
bacteria and viruses.
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95.
Military Concerns About Bioterrorism
and Protection of the Public from Bioterrorist
Threats.
M. SIMPSON

Iowa Army National Guard, 7700 Northwest
Beaver Drive Johnston, Iowa 50131-1902
I am the Science Officer for the team,
responsible for the analytical analysis of
chemical and biological compounds. I also
provide advice on the synthetic routes of
chemical agents and identification of biological
tools in a clandestine lab. Lastly, I provide
dosimetry and medical effects of radiological
devices. My primary interest lies in the
toxicology of these agents and how they can be
produced without detection.
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